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1. INTRODUCTION

Thisreport describesthelatest version of the MECCA (Model for Estuarineand Coastal Circulation
Assessment) codethat was originally published by Hess (1989) and hereafter referredtoasM 1. The
new version of the code wasdevel oped in responseto demandsfor ahindcast model for Chesapeake
Bay (Bosley, 1996; Bosley and Hess, 1998), and to a lesser extent, to provide a version which
corrected some of the errorsin thefirst release. The original code is still operable, provided afew
corrections to the code are made as described in the errata sheet (Appendix A).

MECCA was originally developed to meet severa shortcomings not found in existing models: (1)
extensive documentation including step-by-step devel opment of the applicable equations and their
conversioninto finite differenceform; (2) creation of astandardized form for theinput that requires
little explanation, can be adapted to most regional applications, and minimizes recoding; (3)
provision of amodel withinternal switchesto selectively eliminate various terms in the equations
for sengitivity purposes; and (4) theinclusion of imbedded, one-dimensional flow to better represent
river and channel flows. This philosophy has not changed.

With the new version comes additional philosophic goals: (1) to provide abasic, streamlined (less
code) version which requires the user to do more outside coding and (2) reading data from similar,
external filesto provide time series values for boundary conditions. For example, the new version
reads all data files two records at a time; fewer values are stored at any time, but with linear
interpolation the user needs to add more points in timeto create a smooth curve - there is no cubic
interpolation (which requires four time points). Other improvements include variable array sizes,
corrections to the original code, and severa other changes (see Section 3).

The model has been requested, distributed, and used numerous times. The author has completed
several applications including the estimation of Chesapeake Bay's natural period (Hess, 1988a),
sediment transport (Hess, 1988b), and crab larval drift (Johnson and Hess, 1990). It has been used
for the Gulf of Maine (Brooks, 1992; Brooksand Churchill, 1992; Brooks, 1994) and in Australian
coastal waters (Galloway et al., 1996 - but see Section 4; King et al., 1998). It has been applied to
coastal flows in France (Smaoui, 1996; Berthet, 1996).

Thisreport isintended to describe the new features with ashort review of the previous version (see
M1 for details). Thereport coversabrief overview of the model in Section 2, a description of new
features in Section 3, and an overview of applications to Chesapeske Bay and Rattray Island,
Australia, in Section 4. Appendix A contains an errata sheet for the original version of MECCA.
Appendix B has a new sample Geography File and Appendix C has a new sample Control File.
Appendix D contains alisting of the MECCA2 code.






2. MODEL ATTRIBUTES

The following is a brief discussion of MECCA attributes as discussed in M1 which serves as a
refresher in preparation to the description of the modificationsin Section 3.

Numerical Code

TheMECCA codesolvesthe hydrodynami c equations of momentum, mass, salinity, and temperature
conservation. Itisthree-dmensional in space, usesaverticd sigmacoordinate, hasatime-varying
free surface, and incorporates non-linear horizontal momentum advection. It includes a three-
dimension time variable horizontal diffusion based on Smagorinsky (see Tag et a., 1979) and
includes vertical turbulent diffusion based on a mixing length and Richardson number-dependent
reduction (Munk and Anderson, 1948). For thehorizontal momentum equations, the extemal gravity
wave mode is split apart from the internal mode.

Variables are placed on an Arakawa C-grid with sguare cells in the horizontal and at uniform
intervalsalong asigmastretched vertical coordinate. External-mode momentum is solved withan
alternating-direction, semi-implicit method in the horizontal. The salinities, temperatures, and
internal-mode veocities are solved with a semi-implidt method in the vertical.

The sigma vertical coordinate is defined here as

g=2-1 (2.2)
d-n

wherern, isthe water level departurefrom the reference surface (z =0) and d isthe depth relative to

thereferencesurface. Inrecent years, some model ers have encountered certain problemswith sigma
coordinatesystems(Haney, 1991). Theseproblemsarosefromaccurately representing the horizontal
pressure gradient due to density, and can be overcome by using uniformly-gpaced sigmalevels and
by subtracting the spatially-averaged density bef ore computing the horizontal gradient. MECCA has
both these features.

The mode is coded in Fortran with a modest amount of vectorization. Constants are read in from
aControl File, and basin attributes are stored in a Geography Hle. Output issaved at the end of the
run to provide arestart capability.

Model Variables

Two-dimensional variables include mean sea level depth (D), water level (SE, SEP, SEPP),
vertically-integratedvel ocities(UH, UHP, VH, VHP), bottom stress(TBX, TBY), wind (WX, WY),
surface stress (TSX, TSY), vertically-integrated horizontal turbulent viscosity (AH), and velocity
departure functions (THETAL1, THETA2, THETA3, THETSU, THETSV), cell status (IFIELD),
time-integrated variables (SOLD, UHOLD, VHOLD), channel width (BX, BY), flow indices
(MFLUX, NFLUX), edge parameter (FEDGE), relative cell area (AREA), vertically-averaged
horizontal diffusivity (AH and AHC), and imbedded channel widths (BX, BY).



Three-dimensional variables include internal mode velocities (U, V, W), vertical viscosity (AV),
vertical diffusivity (DV), sdlinity (S), temperature (T), Richardson Number (R), and horizontal
viscosity (AH3). All units are metric unless otherwise stated.

Model Grid

Variablesin the numerical grid areindexed by M inthe x direction, N intheydirection and L inthe
-q direction. Placement of variablesin grid cells are shown in Figure 2.1.

The positions of cell boundari esinthe grid's horizonta plane determined by
x = NA and y = MA (2.2

where A isthegrid size in meters. Positionintheverticd i s determined by
z=(1-1)d (2.3)

where & =1/(1-LBOT) and LBOT isthe number of the level that correspond to the bottom.

q

T UL,N,M—l

-~
vL,N-l,H 5
LNM
Uinwt * VLN

x UL

VH - + AT == Hinx
MM : Upef N -1

-~

O {

Vit N1 N

+ + 5
SLNM
! UHnn  ACiu A
X
ULer \ M
(@) Plan View (b) Isometric View

Figure2.1. PlanView (@) and Isometric View (b) of grid cells showing placement of variables. The
Plan View showsthetwo-dimensional variables. At D there aread so SE, AH, FEDGE, AREA, PHI,
WX, WY, IFIELD, FX, FY,TSX, TSY,and SOLD. AtUH therearealsoU, UHOLD, UE,MFLUX,
TBX, BX, GSTARX, THETAL, THETSU. At VH thereareasoV, VHOLD, VE, NFLUX, TBY,
BY, GSTARY, THETA2, and THETSV. At AC (which is AHC) thereis dso THETAS3. The
Isometric View (b) showsthelocation of three-dimensional variables. At U theeisaso GRX and
a 'V thereisaso GRY. At Sthereisalso T and AH3. At W thereisalso AV and DV.



The grid is oriented to the surface of the earth by the fdlowing variables in the Geography File
(AppendixB): BSNANG, BSNLAT, BSNLON, NCOR, and MCOR. Thelower corne (i.e., closest
totheorigin) of cell (n=NCOR, m=MCOR) isat latitude BSNLAT and longitude BSNLON. The
lower corner corregpondsto location x = (NCOR - 1) A andy = (MCOR - 1)A, where A isthegrid

size. They axisis oriented at an angle BSNANG clockwise from due east. Suppose u_is the
Mercator transform from degrees longitude to X and u, is the Mercator transform from degrees
latitudeto Y. Then the Mercator coordinates of any cell'slower corner are

X = u {BSNLON} - (M-MCOR)A’sin{BSNANG} + (N-NCOR)A'cos{BSNANG}
2.4
Y = u {BSNLAT} - (M- MCOR) N'cos { BSNANG} - (N-NCOR)A'sin{BSNANG} 24
where
A = u { BSNLAT + 5} - u { BSNLAT - 5}
H, >y > (2.5)
and A° isthe grid size converted to degrees of latitude
o_ A
1852 % 60 (2.6)

The grid for Chesapeake Bay is shown in Figure 4.2 (Bosley and Hess, 1998; Basley, 1996).
Simulations are being made on a grid with bathymetry that was previoudy developed at the U.S.
Naval Academy (Hoff, 1990). Thegrid cell size(a) is5,606 m and the model wasruninbarotropic
mode.

Cell Attribute Codes

Each cell inthe Geography File(Appendix B) istagged with atwo-d git number that defines certain
attributes. The entire status of the cell is stored in the two-dimensional array IFIELD, where

IFIELD = 10(l) + J
2.7)

For example, a cell may represent either land or water, and if water it may be an ocean or river
boundary cell. 1t may also be either afull or half (triangular) cell, although boundary cdls must be
full. Thisisthe cell'sgeographic gatus, and is coded in the single-digit integer I. For example,

| = 1 denotes atriange
2 denotes afull waer cell
5 denotes an ocean boundary cell
6 denotes ariver boundary cell
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Figure 2.2. Chesapeake Bay model grid showing water cells. Cells are
5606 m on a side. Upper reaches of rivers are modeled as narrow
channels.



A second cell feature is the potential existence of a physical barrier that prevents flow in dther or
both directions, and is coded in the single-digit integer J. For example,

J= 0 denotes no barriers
1 denotes a barrier in x-direction
2 denotes a barrier in y-direction
3 denotes barriersin both the x- and y-directions

The program uses IFIELD primarily to skip over land cdls and to enforcezero flux at barries.

NOTE: because MECCA sometimes makes calculations at cells near the edge of the gid, it is
desirable to have extrarows and columns of non-water cells at the outer boundaries of the grid.

Atmospheric Heat Flux

The atmospheric heat flux formulation in M1 was tested with datafor TampaBay (Hess, 1994) and
found to be satisfactory. Thereareonly afew minor changesto the code. Bottom heat flux has been
removed since it had little effect on computed water temperatures.

Input and Output Files

MECCA istailored for a specific application by reading data from a s& of input files. Time step,
printing, and other data, as well as the names of all other input files, are read in from the Control
File. Thegrid, depths, orientation, and cell size are read from the Geography File. Environmerntal,
or driving, dataare read from additional files (see Section 3). If therunisrestarted from aprevious
run, an Initialization Fileis read.

MECCA output is put into another set of files. These are the Screen File, which lists current
timestep, the Print Fle, which contains top views and side views of various variables, and the
Graphing File, which contains date and time series values at selected locations. A Save Fileis
created which can be used for an Initialization File.






3. IMPROVEMENTS
Corrections to Previous Version

The previousversion of thecode (M 1) isstill very usable, provided afew corrections, especially one
tothenon-linear calculationsintheinternal-modemodul e, aremade. A table showingthe suggested
changes appearsin Appendix A.

Input Data Files

The boundary condition data are now read from separate input files, not from the Control File. In
addition, to reduce array storage requirements, MECCA now stores only two records of data at a
time; values needed in the program are based on alinear interpolation between thetwo values read
in.

Thefollowing are,inthe order they areread in the .CON file, the seven input datafile typesthat can
beread in MECCA:

Ocean Water Levels or Flowrates

Winds or Stresses and (Optional) Presaures Gradients
River Flowrates

Ocean Sdlinities

Ocean Temperatures

River Temperatures

Additional Meteorological Data

In the .CON file, for each of the above seven types, MECCA reads (1) atext file description (not
used in computation), (2) the number of signals (NSIGS) inthefileto beread, and (3) thefile name.
If NSIGS is 0, the file name is not read and therefore no data are read (all array values for that
variable are zero).

For all files (except the wind/stressfile), each record hasafixed format. A typical record contains
the four-digit year, the day in year, and a number (=NSIGS) of values. Theformis

YYYY DDD.DDDD V1V2V2V3V5

where YYYY isthe 4-digit year, DDD.DDDD is a day-in-year date, and V1, V2, etc. are a set of
values corresponding to that time given. Spaces or commas should separate all numbers. For
example, atypical Additional Meeorological Datafileis

1994 35000 12.04 050 0.32 1013.80
1994 3.6250 1325 056 0.44 1014.10
1994 37500 12.72 063 0.30 1014.30
1994 3.8750 1203 0.61 0.22 1014.20
1994 4.0000 1086 059 0.29 1014.20



which contains the year, day, air temperature, relative humidity, cloud cover, and air pressure

The time values are converted to a year-based time, YT, using the universal time coordinate (UT)
and the number of daysin the yea, D. Note that noon on January 1 correspondsto UT = 1.5.

YT = (YEAR - 1900) + ur - 1

(3.1)

Wind data, unlike the other data types which are in ASCI|, are stored in abinary file. These data
require two unformatted records per time which contain:

YEAR, UTC, ITYPEL, ITYPEZ2, ITYPES, NX, MX
FX, FY, (DPADX, DPADY)

Here YEAR and UTC arethe date stamp; ITYPEL, ITYPEZ2, and ITY PE3 areindices (see below);
and NX and MX are array sizes. The arrays FX(NX, MX) and FY (NX, MX) contain either wind
speeds or wind stresses (per unit water density). DPADX and DPADY are amospheric pressure
gradients (mb/km). Theindicesareasfollows: for FX and FY containing winds, ITYPEL =1; for
FX andFY containing stresses, ITY PEL=2. For no atmospheric pressure gradient valuesto beread,
ITYPE2=0; for valuesto beread, ITYPE2 = 1. For ITYPE3 =0, model coordinate directions are
used for winds, stresses, and pressure gradients. For ITYPE3 = 1, eath coordinate directions (east,
north) are used.

For awind witheastward and northward components WE and WN respectively, the componentscan
be converted to model directions by

WX = -WNcos{BSNANG} - WEsin{BSNANG}

(3.29)
WY = WEcos{BSNANG} - WNsin{BSNANG}
(3.2b)
The components can be converted back to earth coordinates by
WE = -WXsin{BSNANG} + WYcos{BSNANG}
(3.39)
WN = -WXcos{BSNANG} - WYsin{BSNANG}
(3.3b)

A sample wind field for Chesapeake Bay is shown in Figure 3.1.
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Figure 3.1. Wind vectors over the Chesapeake Bay grid. The wind vectors
generated by applying the spatial interpolation scheme to a northeastward wind of
14 m/s at Thomas Point and a southeastward wind of 14 m/sat CBBT. Vectors at
every other cell are plotted.
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Ocean and River Boundaries

Ocean and river boundaries are defined in a new way. For an ocean boundary, as specifiedin the
Geography File (Appendix B), theindices are

MB1, MB2, NB1, NB2, ITPO, JTPO, ISET1, ISET2

For an ocean boundary, thecellslocatedatMB1 M MB2andNB1 N NB2. Thedirection
of outflow is set by ITPO, where

ITPO = 1 denotes flow in +x direction
-1 denotes flow in -x direction
2 denotes flow in +y direction
-2 denotes flow in -y direction

Thetypeis set in JTPO, where

JTPO = 1 denotes a water level
2 denotes a flowrate per unit width.
3 denotes an Orlanski radiation condition
4 denotes a Riemann invariant condition

The Orlanski (1976) radiation condtion is
on on _
3¢ " %3 © (3.4)

n

and the Riemann invariant condition (Wurtele et a., 1971) is

n + L_‘r(u2 + vz = ¢

- (3.5)

where c is the shallow waer wave speed, H is total water depth, and x,, is the outward normal
direction.

ISET1 and ISET2 are ocean signal numbers; water level at any cell islinearly interpolated in space
between the present (time-interpolated) valueinsignal ISET1 at (NB1, MB1) andthevaueinsignal
ISET2 at (NB2, MB2).

For ariver boundary, the indices are

MR1, MR2, NR1, NR2, ITPR, JTPR, ISETR

Thedirection of inflow, ITPR, isset analogously to I TPO, except that for example +1 meansinflow
in the +x direction (not outflow). Thetypeissetin JTPR, where

12



JIPR = 1 denotes simple flowrate
2 denotes water falls

ISETR is river signal number, so that the first river so defined used signal ISETR in the river
flowrateand temperaturefiles. Also, thereisarevised wate fallscondition. Unlikebefore(seeM 1,
p. 11-12 to I1-15), the boundary water level increment and temperatureare introduced drectly into
theriver cell, not into the adjacent cell.

Ocean boundaries may have one or more of the following variables assigned as a boundary
condition: water level, salinity, and temperature. River boundaries may have one or more of the
following variables assigned as a boundary condition: flowrate salinity, and temperature.

Vertical and Horizontal Diffusivity

Vertical mixing is handled inamore complex way and allowsfor negative Richardson Number (R)
values. Negative values occur when the density is unstably stratified, and the new scheme causes
large vertical diffusivities. Theapproach isbased on that of Munk and Anderson (1948). Asbefore,
viscosity and diffusivity are related to a potential, A, asfollows:

_ e 2 @ , a_v N

A, (KHq (1 + q)) (507 + (3;) (3.6)
A =A_+ f,A (3.7)
D, = D,, + £,4, (3.8)

where x isvon Karman'sconstant, A, and D,, are small (molecular scale) values, and the functions
f, and f, adjust for stratification.

Negative values of R, which imply denser water lying above lighter water, now create augmented
mixing. For vertical momentum viscosity
£,=C(1l+CR)® for R=0

= C, (1 + C,R?) for R<O (3.9)

And for vertical diffusvity,

v
o

f,=C/(l+CR)“  for R

(3.10)
= Cy (1 + C,R?) for R<O0

13



Also, the values of R are bounded:

Rmin <R< Rmax
(3.12)

The 13 mixing variables (Ao, Dy, Riiny Riaxr Co - Cg) @€ coded as (AVO, DVO, RIMIN, RIMAX,
CRO, CRICH(1) - CRICH(8)) and have thenominal values (0.00001, 0.000005, -0.05, 1000., 1.0,
0.4, 10.0, 0.5, 20000., 0.1, 3.33, 1.5, 20000.). Thereisnow no subroutine MIXUP, which (in M1)
created a neutral density distribution.

Horizontal diffusivity has beenimproved by making it three dimensional. Horizontal diffusivity is
the product of the input parameter DHDA and the viscosity, AH3.

Shallow Water Wind Stress Reduction

Wind stress is reduced in shallow water to avoid high velocities. In the code, wind stress is now
multiplied by the factor £_, where

£ =1 d, < H

=Ldl d, <H<d
d, - d, 1 2 (3.12
=0 H< d

and H isthetotal water depth. Thevalues(d,, d,) are coded as (DTAUL, DTAUZ2) and have values
(0.10, 1.0).

Internal-Mode Velocity Boundary Conditions

Thereis anew upper boundary condition on internal-mode velocity. At the upper surface, a one-
sided approximation may beused by setting ITOPV=3. Inthat case, horizontal velocity iscomputed
by setting the upper surface's vertical diffusion and advection to zero and reducing volume-rel ated
termsby half (asisdonefor the upper salinity and temperature boundary conditions: seeM1, pI-77).
In the new version of MECCA, the bottom stress per unit density is defined as the product of a
friction factor and a representative velocity by the generalized form

T

?b = QLU + YUpper * (1 = V) Uppor ] (3.13)

where @ isthefriction factor, U isthe externd -mode velocity, and uistheinternd -mode veocity.
For the general case,

®=C + C

DWB1 u

DWBZ| U+

zeor (3.14)
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and v = 1.

A new feature isthe specification of a bottom logarithmic boundary layer with velocity

Yhy12yp (2 (3.15)

o z

(

u(z) =

R | =

The roughness height z, is defined in the bottom stress subroutine as 0.003 m. At mid-depthin the
bottom layer (whichisat adistanceof &H/2 above the bottom), we set the boundary layer velocity

to be equal to the mean of thelowest two sigmalevel velocities. Squaring each side and rearranging
gives

Tb K

_ 2 1 1 2
? B (W) (U + EuLBOT + EULBOT—l) (3.16)
220
Therefore, @ is determined to be
K 1 1
¢ = (W)ZIU * EuLBOT * EuLBOT—l (3-17)
2z

(o]

and y = 0.5. Thelog-layer bottom boundary condition is activated by setting IBOTV=3.

Another bottom condition, which was included in the older version of MECCA, is one of no dlip,
or

BoT = " (3.18)

Inthis case, the bottom stressis set equal to the product of the viscosity at the mid-level of thelowest
layer and the velocity gradient

b _f%ﬁ(([f + U ) - (U+ u ))
LBOT-1 LBOT
oM (3.19)
A
- s (U + uLBOT—l)

In the new version, the above expression isrecast in the form of (3.13) by setting

o= L 3.20
" (3.20)

and y = 0. The no dlip bottom boundary condition is activated by setting IBOTV=0.
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Density Function and Gradients

Although there isafunction for water density, thereisno longer a separate function for difference
in density. Asbefore,

— 3
p = 10°(1 + FRHO{S, T}) (3.21)

The density difference is now computed directly by the difference in values of FRHO. Thisallows
other density formulations to be used.

When either salinity or temperature are not being updaed (c.f., KONCEN), they are set to their
respective constant default values SALO (30 ppt) and TMPO (10 C). If either salinity or temperature
are being updated and a boundary file is missing, boundary values are set to the respective default
values. This alows the full density equation (3.21) to be used with representative salinity or
temperature vaues.

Vertical and horizontal density gradients can now be excluded selectively. For ICOUPL=0, boththe
vertical and the horizontal gradients are set to zero. For ICOUPL=1, only vertical gradients are
included. For ICOUPL=2, both vertical and horizontal gradients are included.

Output for Graphing

The output fil e containi ng time series of model values at successive times has a new format. The
first value in each record is the year, the second is the Julian day, and subsequent values are the
selected modeled values. This makes them identical to the input data files.

Other attributes of the graphical file are selected by theparameters IGPH, NSTGPH, and IGPHOP
(see Appendix C, Sample Contral file). IGPH is the number of vari ables (as denoted by location L,
N, M and ITYP) to be saved (up to 20). NSTGPH isthe interval, in internal-mode time steps, that
dataare to be saved. IGHPOP (when set to 0) causes the graphical file header information not to be
printed.

Non-Linear Horizontal Advection

The new code contains the corrected versions of the non-linear horizontal momentum advection
termsin the internal mode calculations. For the terms affected, see Appendix A. These terms are
approximated by upstream differencing as follows:

duu 1 u, 2 2 u, 2 2
% = A[ (1 m) (Um+1 - ] (Um m—l)] (3.22)

The original code was corrected in about 1990 although the older version apparently did not affect
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the Gulf of Maine simulations (Brooks, 1992; Brooks and Churchill, 1992; Brooks, 1994).
However, MECCA was used for a model inter-comparison study (Galloway et al., 1996). They
simulated tidal flow around Rattray Island on Australia's east coast in an attempt to reproduce lee
eddiesthat havebeen observed. Unfortunately, theauthorswerenot successful in producing eddying
flow with MECCA becausethey did not obtain a corrected version of the model. Although the
authorswere given aupdated version of the code and plots showing thelee eddies, thisinformation
arrived too late to in their paper. Nevertheless, MECCA did produce eddies (Figure 3.2) that are
virtually identical to those produced by the other three-dimensional models.
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Figure 3.2. Instantaneous surface currents around Rattray Island, Australia.
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APPENDIX A. ERRATA SHEET

Thissection contains some of theerrorsinthe MECCA NESDI Sreport (Hess, 1989) in both thetext
(Part 1) and the code (Part 11).

Text Errors

No. Page = Comments

1. 1-20 In Eq. 3.34, there should be no negative sign.

2. 1-24 InEq. 4.16, _ shouldbeHe_ .

3. 1-33 Add the definition for F,, (Eq. 4.8)

Fom=(2 + o (2H,,)+ p_THETSU,,,

n,m+1

where . isevaluated at the cell center by Eqg. 4.7 and
LBOT-1

THETSU,,,, = Cygus | UE, /( AL BX,,,, )= [ CI, (1
+ Uy IUE ) [ (1 + U,y JUE, ) [] <
And UE, , = sign( UE,,, ) max( | UE,, |, 0.001)
and ClI, = 1/(LBOT - 1)
AddC,, =2AT/AL?
Thenin Egs. 5.28 and 5.29, C, should bereplaced by C,,.

4. 1-42 Add the definition for F,

Fom = (1 o * @p J(2H 0 )+ B, THETSV,,
where
LBOT-1
THETSVnm = Cdrgws | VEnm |/( AL BYn,m ) Z [ CIk (1
k=1

+ Vn,m,k /V—En,m ) | (1 + Vn,m,k /V—En,m ) | ]
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5. 1-43
6. 1-54
7. 1-55
8. 1-56
9. 1-63
10. 1-65

And VE, , =sgn( VE,, ) max( | VE,, |, 0.001)
In Egs. 6.20 and 6.21, C, should be replaced by C,,.
In Eq. 8.33, theterm BHI, ,, (infirst line) should be multiplied by 2.

Therefore, Eq. 8.34 should be revised to read: C, = AT/AL? (also applies to p. 1-64,
but text reads correctly)

In Eq. 8.45, theterm multiplying g _ (first line) should be multiplied by 4.
Therefore, add anew variable C,, = AT/(4AL)

In first line of Eq. 8.49, replace C, by C,,.

InEq. 9.3, @_, shouldbeHe__ .

In first line of Eq. 9.26, replace C, by C,,.

Program Errors

No. Page

Comments

1. 111-70

[11-70

1-71

1-72

1-73

111-80

111-81

[11-83

Line 325, add CX9=2.*DT/DL**2. Lines 393, 394. change CX4 to CX9.
Line 357, change 10. to 0.1/RHOW

Line 413, the variable should be AHDUY'Y

Line 477, change 10. to 0./RHOW

Lines 513 and 515: change CX4 to CX9.

Non-linear terms in Subroutine UPVP

After Line 312, add B8=DTT/(4.*DL)

Lines 388 and 389, change B7 to B8.
Line 410, change UPM(L,M) to UPM(L,N)

Lines 509 and 510, change =Hl.. to =B8*HI...
Line 540, change VPMM to VPM.
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| TEST
TA FORMAT

MB1, MB2, NB1, NB2, | TPO, JTPO, | SET1, | SET2
A

NMVAX, MVAX, DL

NCOR, MCOR, BSNLAT, BSNLON, BSNANG, REF
NUMOBC 49 52 34 34 4 11

NUMRI V

MR1, MR2, NR1, NR2, | TRP, JTRP, | SETR

TITLE
VERSI ON,

16.0 38
11

123456789w

1
El

ANANNNNNNNN—

5606. 00

-76.14
2

1
-2

1

1

1

2

2

2

CELL STATUS F
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D000 HOOMOOOOONOOONOONOOOOOON—HOONOOOOOOOO0OO0OOONHOOO0O00O
NN AN NN NNNNNNNNNN - — N N - IN
OO0 OMANOOHOONOOOODO0O0O0OTOO0O0O0OMOOOO0OON100000O0O0O0O0O0Q0O
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0O O0OANNOOOOOONOOOOODODOTO00OO0ONHOO0OO0OO0OOOOON—TOOOOO0OOOOOO00O
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000000000000000000000000000000000000000000000000000

50000000O0000000000000000000000000000000000000000000

GRID PARANETERS - - - - == === === s o s oo e o e o e oo

GRI D DI MENSI ONS

0
49 52 34 34 2

RI VER BOUNDARI ES
3 3 18 18
11 11 20 20

21 21 25 25
25 25 28 28
24 24 15 15
19 19 8 8
34 34 12 12
44 44 17 17
50 50 12 12

1

18 3 39.58
9

35 56
OCEAN BOUNDARI ES

CHESAPEAKE BAY FOR MECCA2. 0
GRI D ORI ENTATI ON

APPENDIX B. SAMPLE GEOGRAPHY FILE

Sample MECCA 2 Geography File.
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26 16 0.20 1.00 0.20

25 28 1.00 0.15 0. 15 ( NANTI COKE)
26 28 1.00 0.15 0. 15

27 28 1.00 0.15 0. 15

34 12 0.20 1.00 0.20 ( RAPPAHANNOCK)
34 13 0.20 0.20 0.20

35 13 0.20 0.20 0.20

35 14 0.20 0.20 0.20

36 14 0.22 0.22 0.22

36 15 0.22 0.22 0.22

37 15 0.24 0.24 0.24

37 16 0.25 1.00 0.25

44 17 0.20 1.00 0.20 ( YORK)

44 18 0.20 1.00 0.20

44 19 0.22 0.22 0.22

45 19 0.22 0.22 0.22

45 20 0.24 0.24 0.24

46 20 0.25 0.25 0.25

50 12 0.18 1.00 0. 18 (JANES)

50 13 0.19 1.00 0. 19

50 14 0.20 1.00 0.20

50 15 0.21 1.00 0.21

50 16 0.22 1.00 0.22

50 17 0.23 1.00 0.23

50 18 0.24 1.00 0. 24

50 19 0.25 1.00 0.25
----- END OF FILE -« - - o s mmmmmmmmmmmo e oeooio oo
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APPENDIX C. SAMPLE CONTROL FILE

MECCAZ2 Control File. Asterisksin rightmost column denote lines that differ from the origina
version.

MECCA VERSION 2.0 Publ i ¢ Rel ease Version
ful | bay20. geo NAME OF GEOGRAPHY FILE
0 1 1 FI LE VERSI ON, | TEST, KTEST *

----- MODEL CONFI GURATI ON' PARANETERS - - - - - - = = = = = == e o me o me e oo e o
RUN PARAMETERS

240.0 24.00 0.0 24, HRMAX, HROUT, HROUTO, HRSAVE ~ *
TI MESTEP(ext ernal ), SPLIT, NUMBER OF LAYERS

225.00 4 9 DTE, | SPLI T, LAYRS
TURBULENCE VARI ABLES

1.0 1.0 .01 1.0 -.05 1.E+3 AHOO0, AHO, CAH, DHAH, RIM N, RI MAX*
.003 . 000010 .40 10.00 0.5 2.Et+4 AV00, AVO, CRICH(1 - 4) *
.001 .000005 .10 3.33 1.5 2.E+4 DV0O, DVO, CRICH(5 - 8) *

1 1 1.0 I HVI SC, | VI SC, CRO *

DRAG CCEFFI Cl ENTS
. 0007 .0000 .000 .0008 .000065 CDVB1, CDWB2, CDRWS, CORGL, CDRG2
HEATI NG CONSTANTS

0.10 6.0 ALB, D10PCT *
SW TCHES

1 1 1 1 I COR, | BETAA, | BETAP, | BETAH

1 0 0 O I EXTRN, | NTER, KONCEN, | COUPL

3 2 0 O | TOPV, | BOTV, | HEAT, | GPCS *

----- PRI NT PARAMETERS- - - - - - - - - oo oo oo oo oo
PLAN VI EW VARI ABLES (s=surface, b=bottom

10000 0000 OOOO SE, UE, VE Us, Vs, Ss, Sb, Ts, Th, AH AV, Wk, W*
PAGE FORMATS

2 1 KPRNT1( DI G T, CHAR) , 2( NEW PG)
CELLS WTH PRINT AT ALL LEVELS M 1000+N

2

035026 047022 NPRWN
CELLS I'N LONG TUDI NAL SECTI ON M 1000+N

1 | SLI CE: JSLI CE, MSNS

10 006017 019017 020018 023018 026021 028021 030023 031023 035027 038027
CELLS FOR LATER GRAPHI NG

13 4 0 | GPH, NSTGPH, | GPHOP *
1 50 34 1 ocean boundary L, MN, I TYP
1 52 32 1 chbt

1 32 18 1 Col oni al Beach

1 11 13 1 bal tinore

1 33 21 1 | ewi setta

1 48 32 1 ki pt opeake

1 48 24 1 G ouster Pt

1 28 20 1 Sol onons

1 15 16 1 Annapol i s

1 52 32 7 x-stress # 1 (CBBT)

1 11 13 7 x-stress # 2 (Thomas Point)

1 52 32

1 11 13

8
----- Tl ME- VARI ABLE BOUNDARY | NPUTS- = - - = = === o <mm o omm e ome e omeemee e
STARTI NG DATE

1994 1 1 00 00 | YEAR, MONTH, | DAY, HOUR, M N
=OCEAN WATER LEVELS
1
w . dat
=W NDS
1
wi nd. dat . bi nary
=Rl VER FLOARATES
9
rv. dat
=OCEANI C SALI NI TI ES
10

ocean_sal . dat

=OCEANI C TEMPERATURES

10

ocean_t np. dat

=Rl VER TEMPERATURES
1

river_tnp. dat

=ADDI TI ONAL MET DATA

4

met o. dat

=I NI TI AL CONDI TI ONS

F Ok ok ok % ok ok k k ok ok k¥ 3k 3k Ok Ok Ok 3k F
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*
———————— OUTPUT FILE NAMES----------mmmmmmmm oo oo
FPRI NT :nmR0. prn *
FGRAPH : n20. gph *
FMED : MECMED. DAT *
=====END OF FI LE
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APPENDIX D. CODE LISTING

Code listing for program MECCA2. Common blocks appear at the end.

©CONPUTRWN

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

Model

PURPOE -

TO RUN A THREE- DIMENSI ONAL ( X-,
HYDRO

for Estuarine and Coastd Circulation Assessrent ||

( Y-, QDI RECTI ON)
W TH NON- LI NEAR ADVECTI VE TERVS AND

VARI ABLE DENSI TY. USES NUMERI CAL SCHEVE OF ABBOTT
FOR THE EXTERNAL (2-D) MODE, AND ANCTHER SCHEME FOR
THE | NTERNAL (BAROCLINIC) MODE. | NCLWDES THOR
AARUP' S VARI ABLE ARRAY FEATURES.
LOG CA. UNI TS USED
Generic
thit Name  No. Used for Name
I NPUT: LUCON 2 READ CONTROL FILE FCON
TO READ GEOGRAPHY FI LE FGEO
READ INITIAL COND' S FILES FINIT
LUKB 5 KEYBOARD -
LUTI D 21 TIE BC -
22 GRIDDED W ND FI LES -
LURI V 23 RI\ER FLOARATES -
LUSAL 24 OCEAN SALINITY BC -
25 OCEAN TEMPERATURE BC -
LURVT 26 RI\ER TEMPERATURES -
LUMET 27 Al R PRESS, TMP, HUM DI TY -
QUTPUT: ISCR 6 CRT SCREEN -
10 10 LI NE PRI NTER FPRI NT
LUGRF 11 DATA AT GRAPH PO NTS FGRAPH
LUMED 12 | NTERVEDI ATE, FI NAL VALUES FMED

<END LOOP>

- - BSTATE

—————— BNDRY2
VERVI S

VARI ABLES

GRAVI TATI ONAL ACCELERATI ON (M S**2)
HORI ZONTAL EDDY VI SCOSI TY (M*2/§ TIMES DEPTH
AT GRID CENTER

= HORI ZONTAL EDDY VI SCOSITY (M*2/§ TIMES DEPTH

AT GRI D CORNER

= 3-D HORI ZONTAL EDDY VI SCOSI TY (M*2/S) TIMES DEPTH

AT GRI D CENTER

MAXI MUM ALLOMBLE VALUE FOR AH(,)

I NI TIAL VALLE OF HORI ZONTAL EDDY VI SCOSI TY

FRACTI ON OF AREA OF GRID THAT | S WATER

VERTI CAL EDDY VI SCOSITY (M*2/§

INITI AL VALLE OF VERTI CAL EDDY VISCOSI TY

ANGLE BASI N GRID MUST BE ROTATED CLOCKW SE TO BE

29
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BSNLAT, BSNLON
BX(, ), BY(, )
Vi

CRI CH( 1) - CR CH(8)

DTI MAX

Dv(, )
DV00

FA()FBE;
G‘\()GB()

m

HR

HR1
| BETAA

| BETAH
| BETAP
| BOTV

I CoUPL

| CPCS

1C0L(, ), IROW, )
I COR

| EXTRN
I FIELD(, )

| GPH
| HEAT

I HVI SC
I LFT

I NTER
10
| RGT

| SCR
I SPLI T
| TOPV

1 TPQ()
JTPQ()

1 TPR()
1 TYP()

CORRECTLY OR ENTED ON EARTH S SURFACE

NORTH LATI TWDE, WEST LONG TUDE OF BASIN GRID POI

W DTH FACTOR I N X-, Y- DI RECTI ON

Al R-WATER | NFERFACI AL DRAG COEFFICI ENTS
PARAVETERS IN RI CHARDSON NUMBER FEDUCTI ON OF
DI FFUSI ON

WATER- BOTTOM | NTERFACI AL DRAG COEFFI Cl ENTS
MEAN SEA LE\EL DEPTH (M

RATI O OF Al R DENSI TY TO WATER DENSI TY

CHANGE | N CQRI OLI'S PARAMETER PER UNI T CHANGE
INGRID INDEX M N (TINES 25*DTH

RATI O OF DH(N, M AH(N, M

MAXI MUM ALLOMABLE VALUE FOR DH(,)

GRI D LENGTH (M

MAX. DEPTH IN COMPUTATI ONAL REGI QN

ATMOSPHERI C PRESSURE GRADI ENT (VB KM

DI MENS| ONLESS VERTI CAL GRI D | NTER/AL

TIMESTEP (S) FOR EXTERNAL MODE

TI MESTEP (S) FOR | NTERNAL MODE

MAX. TIMESTEP (S) FOR EXTERNAL MDE

MAX. TIMESTEP (S) FOR | NTERNAL MDE. UPDATED
EACH TI ME NEW TURBULENT VI SCOSI TY |'S COMPUTED.

VERTI CAL MASS EXCHANGE COEFFI Cl ENT

INITIAL VALLE OF EDDY DI FFUSI VI TY

SMALL AMOUNT ADDED TO PREVENT ZERO DI VI DE
RECURS| ON AFRRAYS USED FOR THE | MRLI CI T SCHEME
EDGE FUNCT| N TO RAMP UP FORCES AT OCEAN BOUNDAR

ARRAYS USED FOR THE | MPLI CI T SCHEVE

TIME (HRS) WM CH MUST ELAPSE BEFQRE S, T

ARE_UPDATED

HOURS ELAPSED | N TH S SEGVENT

ELAPSED Tl ME (HRS) FROM PREVI OUS RUNS

TOTAL ELAPSED TIME (HRS) = CUM HQRS

I NDEX FOR |rc1.u5| ON OF NON- LI NEAR ADVECTI ON
TERMS: (0 = NO, 1=YES)

I NDEX ;=CR NO\- LI NEAR FI NI TE- DEPTH TERVS (0=NO,
1=VYES,

| NDEX TO | N@UDE HORI ZONTAL PRESSURE GRADI ENT
DUE TO DENSITY STRUCTURE (0=NO, I=YES)

| NDEX FOR BOTOM BC FOR THE | NTERNAL- MODE VEL.
U |'S ZERO AT BOTTOM

TAU=1ST- ORDER DU/ DZ ( DEFAULT WHEN | NTER=0)

TAU=2ND- ORDER DU/ DZ

3 : AlDU X = TAU | og-layer, md-1evel
I NDEX TO | NQWUDE DENSI TY VARI ATI NS

0 = NO COWPLI NG

1 = VERTIG\L VARI ATI ONS ONLY ( A/, DV)

2 = VERT AD HORI Z (GRAD, GRX, GSTAI

RX)
TO | NSURE ZERO OR POSI TI VE CONCENTRATI ONS:
0 = NO, OMHERW SE = YES
ARRAYS OF CQ.UWN AND ROW FLAG NUMBERS
I NDEX FOR CQRI OLI S ACCEL (0 OR LESS=NONE,
1=CONSTANT F, 2 OR MORE=BETA PLANE APPX. )
I NDEX FOR DO NG THE EXTERNAL MODE CALCS
OTHERW SE YES)
I NDEX FOR COWPUTATI ONAL GRI D=1J
| = STATUS:0=LAND, 1=HALF FULL, 2=FULL, 3=WATER
LEVEL B C., 4=RI VER FLOWB. C.
J = BARRI ER | NDEX: 0=X & Y FLOW 1=NO X FLOW
2=NO Y FLOW 3=NO X, NO Y FLOW
NUMBER OF QUANTI TI ES TO BE GRAPHED
I NDEX FOR ATMOSPHERI C HEATI NG
0=NO HEAT HA.UX
=HEAT FLUX BUT W TH DAY OF YEAR CONSTANT (=NDAYO
2=NORMAL HEATI NG
I NTERVAL FOR UPDATI NG HORI ZONTAL TURBULENT
VI SCOSI TY (DE Tl MESTEPS)
I NDEX FOR LEFT- MOST BOUNDARY COND TI ON:
0 = WATER LEVEL (TIDE OR RADI ATION CONDI TI ON)

(0=NO,

WATER LEVEL (TIDE OR RADI ATIQ\I CO\IDI TION)
FLOWRATE (Rl VER)
= ZERO FLOARATE (SOLID WALL)

CRT SCREEN QUTPUT CHANNEL NUMBER

NO. OF EXTERNAL TI MESTEPS PER | NTERNAL TI MESTEP
I NDEX FOR T@ B.C. FOR | NTERNAL MDDE VELOCI TY
(1; TAU=1ST- QRDER DU/ DZ, 2: TAU=2ND ORDER DU/ DZ)
DI RECTI ON OF QUTFLOW 1=X, -1=-X, 2=Y, -2=-Y
TYPE OF OCEAN BOUNDARY CONDI TI ON

1 : WATER LEVEL SPECI FI CATI ON

2 : RADI ATION QUTFLOW

3 : RADI ATION CONDI TI ON, ORLANSK

: RADI ATION CONDI TI ON, RI EMANN

RIVER DI RECTION TYPE: 1=FLOWIN X 2=FLOWIN Y
(+=FLOW I N ROSI TI VE DI RECTION, -=FLOWIN NEG DI R)
TYPE G: QUANII TY TO BE GRAPHED AT LGPH, MGPH,

V\AT ER LEVEL

w
W ND STRESS I N X DI RECTI ON
W ND STRESS I N Y DI RECTI ON

NERPRRRRERRREROONO RN R




351 | F(MOD( NSTI , 2*1 HR) . EQ 0. AND. NSTI . LT. 24* I HR) | PRNT1=1
225 C 21: VHOLD/H 352 | F( MOD( NSTI |, 12*| HR) . EQ O)IF‘RNTL’l
226 C IVISC = | NTERVAL FOR UPDATI NG VERTI CAL TURBULENT 322 RASCS NSTI +NSTO
227 C VI SCOSI TY (DTl TI MESTEPS) 3 B0 150 NGEeL. 1 SPLIT
228 C JPRNT() = I NDI CES FOR PRI NTI NG QUT THE EXTERNAL FI ELDS 3 Rores0 e
229 C JTPR() = RIVERI NE CONDI TI ON: 1=FLUVE, 2=WATER FALLS 3. ime a end of steps
230 C KONCE 357 HR=( FLOAT{ NSTI - 1) * DTI +FLOAT( NSTE) * DTE) / 3600.
LR 358 HRL=HR+HR)
32 ¢ 0o 359 CUNDAY=HRL/ 24.
=UT1+HR 24. - UT00
234 C 3-UPDATE BOTH SALI Nl TY AND TEP. 300 gTALETNVEAR( o Vg, UTao)
235 C KFRNT1,2 = PRINT | NDI CES: KPRNT1 : 1 PRI NTS NUVBERS, 3 it Wes TRy
236 C 2 R R R N Ny (ERNT2 = 2 SKIPS 363 LFCNSTI . KO 1. AND. RSTE. EQ. 1 WRITE(| SCR. 110) UT
237 C ; N COMPUTATI ONS  UT=", F1
238 C | NDEX FOR VERTI CAL LEVEEsLﬁ%aBLBOT:BOTmW gg‘s‘ 0110 FORMAT(/, X, " BEG 2)
239 C NUMBER OF LAYERS (LEVELS= + BOTTOM STRESES
240 C NUVBER OF LEVELS, OR LEVEL OF BOTTOM ( LBOT=LAYRS+1 ¢ ALl poetea® AND
241 C HORI ZONTAL GRI D NUVBER | N X DI REQTI ON I
242 C FI RST COVPUTATI ONAL GRID | N COLUNN 369 C E. CALCULATE THE EXTERNAL-NDDE FLOWRATES AND VATER LEVELS
243 C MA - 1, AND NUMBER OF LOWER B. C. GRID K | F(TEXTRN NE. 0) CALL EXVODE
244 C HORI ZONTAL GRI D NUMBER | N Y Di RECTI ON A
245 C FI'RST COVPUTATI ONAL GRID | N ROW 3 c
246 C NA - 1 AND NUMBER OF LOWER B C. GRID IN ROW 373 C F. GET VERTI CAL AND HORI ZONTAL | NTERNAL MODE VELOCI TI ES
247 C = LAST COVPUTATI ONAL GRID | N RON 3 | F(NTER N 0) CALL 1 NTRAL
248 C NUVBER OF EVENTS WHERE COMPUTED TOTAL VWTER 3.
249 ¢ DEPTH | N CELLS |'S NEGATI VE. WATER DEPTH RESET ne G UPDATE GONCENTRATI ONS
: . 0) CALL CONCZ
251 C NSTE = | NDEX FOR THE EXTERNAL Tl MESTEP G | F(KONGEN NE. 0) CAl
252 C NSTET = TOTAL NUMBER OF EXTERNAL Tl NESTEFS e " ANAYZE AND USE RESULTS
253 C NSTI T = TOTAL NUMBER OF | NTERNAL TI NESTEFS 30 ALl ARAYS
254 C NSTI MK = MAXI MUM NUVEER OF | NTERNAL TI NESTEPS 3l c
255 C NSTEMX = MAXI MUM NUVEER OF EXTERNAL Tl MESTEPS PER NSTI 355 & | PRINT OUT VALUES
256 C EARTH S ROTATI ON RATE (RADI ANS/ S) 383 1 F(MOD(NSTI , I HR) . EQ. 0) IRI TE( | SCR, 200) HR, HRL, CUMDAY
257 C PHI(,) = EFFECTI VE BOTOM DRAG COEFFI CI ENT 384 200 FORVAT(5X ' HOURS COMPLETED =' ,F8. 1, TOTAL HOURS =", F8. 1,
258 C 3.1415927 385 1 5X,' CUMDAY =", F7.2)
259 C DI NENSI ONLESS VERTI CAL VAR ABLE (0=TOP, - 1=BOT) B
260 C RATE( ) = RIVER FLON RATE (M *3/S) e CALL QUTRUT
261 C REFERENCE WTER DENSI TY 398 C
262 ¢ R L) S RCHARDSON NVBER 389 C LOOK FOR ABNORVAL STOP
263 C RI CHNO = RI CHARDSON NUVBER 38 | F(F TP Bq 1) G0 $20
264 C S(,,) = SALINITY (PPT) 350 200 ONTTNE
265 C SALO = DEFAULT SALINI TY 31
266 CSE(,),SEP(,), EPP(,) = INITIAL, UPDATED VALUES OF SEA LEVEL ABOVE MEL 392 220 sTop
267 C SLD(,) = WATER LEVEL AT START OF | NTERNAL TI NESTEP 3 B
268 C T(,.) = WATER TEMPERATURE (C) 305 C
269 C TBX(,).TBY(,) = I NTERFACI AL WATER- BOTTOM STRESS (M*2/S**2) IN e
2170 € X, Y DIRECT ON 397 SUBROUTI NE NYEAR( UT, YEAR, UT00
2711 C TSX(,).TSY(,) = W D STRESS PER UNI T WATER DENSITY (M *2/S**2) 398 ¢ increase yeaf(if Julian dai/s exceed number in year
272 C IN X-, Y-DI FECTI ON 3 AL
273 C THETAL(,) = (INTEGRAL OF (1 + U(,,)/UE(,))**2 OVER ) *BX*UE 3% | e
274 € THETA2(,) = (INTEGRAL GF (1 + V(,.)/VE(;))**2 OVER g)*BY*VE 401 | F(MOD( | YEAR, 4) . EQ 0. AND. (. NOT. ( MOD( | YEAR, 100) . EQ 0. AND.
275 C THETA3(.) = (INTEGRAL OF (1 + U/ UE)*(1+V/ VE) OVER q)* UE*VE 4o Mot T VER 400) NE 0)7 )1 beivees
276 C THETSU(.) = | NTEGRAL OF (1+U/ UE)*ABS(1+U/ UE) OVER q 402 |FCTE XU (L2 D) et
277 C THETSV(.) = | NTEGRAL OF (1+V/ VE)*ABS(1+V/ VE) OVER q aos U E X S LE
278 C TMPO = DEFAULT WATER TEMPERATURE aod orogsurood
279 € UT = UNI VERSAL TINE COORD (JULI AN TI MD 4o Ml ety
280 C UTO = JULIAN TIME OF START GF VERY FI RST SEGVENT a8 MEapeil
281 C UT1 = JULIAN TI ME OF START OF THI 'S SEGMENT o il
282 C U(,.) = INTERNAL MOE HORI ZONTAL VELGOI TY e
283 C (MS) IN X-D RECTI ON PR
284 C UE(,), VE(,) = EXTERN)AL MOE VELOCI TY ([EXCLUDES VAR ABLE W DTH a9 g oA FIE NS
285 C FACTOR) o e Al MR R N TS
286 C UH(,),UHP(,) = ORI G NAL, UFDATED HORI ZONTAL FLOWRATE (M*2/S) nze
L I'N_X- DI RECTION 414 SUBROUTI E NI TS
288 C  UHOLD(,),VHOLD(,) = | NTEGRATED FLOWRATE OVER | NTERNAL MODE TIMESTEP (M g1 ¢ R W HESS MED  VAX 11/ 750
289 € V(..) = INTERNAL MOE HORI ZONTAL VELOCI TY 416 C PURPOR > O SET. UP T NI TI AL ORI D ARRAYS
290 C (MS) IN Y-DRECTI ON PR A SR ES |
291 ¢ VH(,).VHP(,) = ORIG NAL, UFDATED HORI ZONTAL FLOWATE (M'*2/S) 418 C 1 CS = I NDEX FOR READ | NI TI AL CONDI TI ONS 0=NO, 1=YES
292 ¢ IN Y- DI RECTION 419 | NCLUDE ' COMM20. FOR
293 ¢ VONKAR = VCN KARMAN' S CONSTANT 420 C PRI'NT OUT | NI TI AL VALUES
294 C W0 = WND SPEED AT 10 METERS 429 VIRI TE( 1 5G4 100) HRVAK, S RONG
295 C W..) = VERTICAL VELOCITY IN Q COORDI NATE (S**-1) TIMES 422 100 FORMAT(5X' |NITS: HRMAX=',F6.1' HROUT=' 6 F7.2,' HRONC=',F7.1)
296 C THE LOCAL TOTAL DEPTH (M S) 453 AT ALl 2 The RS
297 C WK(,), Wr(,) = WND SPEEDS I N X-, Y-DI RECTION 923 oAl Serip
298 C YEAR = PRESENT YEAR AT EACH TI MESTEP 425 C I'NITI ALl ZE DI AGNGSTI C VARI ABLES
299 C YEARD = YEAR AT START OF FI RST SEGVENT 922 | FKOMGEN G 0) CALL SETSTP
300 C YEARL = YEAR AT START OF THI'S SEGVENT 420 IS EQ 1) CALL THETAS
301 ¢ 428 1 F(I CS. EQ 1) CALL WERT
302 429 ETURN
303 € 430 END
304 C e
305 C T 7
306 C PRl
307 ¢ 434 SUBROUTI 1€ FLAGS
308 C *- -~ Un, m +AHC, m Fooo UL N, me pregn S S W HEss  TOL 1BM
309 € X(r 436 C PORPGE - TO PROCESS THE' FIELD ANRAY AND SET UP THE ROW AND
310 C AT D SE, AHAH3, S, T, AV, AREA, FEDGE AT U VAH,S, T pridi TS el
311 C PHI , TSX, TSY, WK, Wr, W SOLD, RI, | Al ELD AT W R, AV, DV a3 s VAR ABLES
312 € FX, FY, SER SEPP 439 C 1CQ(K L) = L-TH SET OF FLAG NUMBERS FOR A GR D COLUMN
313 C AT U. UM TBX BX, GSTARX, GRX, UHOLD, Pt Ko SooLOWN NOVBERTN
314 C UE, THETAL THETSU, MFLUX, UHP 441 C K=2 ° FI RST COVPUTATI ONAL RON MA
315 C AT V. VH, TBY, BY, GSTARY, GRY, VHOLD, s K I S o e v
L VE THETAZ THETSV, NFLUX, VHP 443 C K=4 : LOER END BOUNDARY CONDI TI Q:
317 C_ AT AHG T 444 C 0=VATER LEVEL
ceca e 445 C 1=FLOMRATE
319 I'NCLUDE ' COWRO. FOR aae & S RN
320 C SET | NNERNAL CONSTANTS 447 C K=5 : UPPER END BOUNDARY CONDI TI ON ( SEE K=4)
321 DATA AG/ 9 81/, OVEGA/ 7. 29E- 5/ , ONKAR! . 40/ , E/ 1. E- 10/ ,PI / 3. 1415927/ , s c IFIEID(N M = FIELD SPBGH CATION ARRAY o 11 =D+ 53 WEkE
322 1 SOLAR/ 1353. /. PA/ 101400. / , SB/ 5 67E- 8/ , EPSLON . 622/ . RHOW 1000. / , Pyl FLELD e B
323 2 OWATER/ 4186. / , RHOA 1. 2/, CPAI R 1004. / . ALV 2. 6E+06/ CDRGS/ 0./, g 1 HALR B, HALF WATER GRID
324 3 RAD . 0174532927/ , NEGS/ 0/ , SALO, TMPO/ 30. , 10. / , NDAYMD P 2,56 WATER ORI D(S)
325 4 31,28, 31, 30, 31, 30, 31, 31, 30, 31 30, 31/ , HROONL, HRCONZ 0. , 48. / , PR JFIEID(N. M = Bi BLD SPEG) A CATI ON ARRAY = 13 =101 +J, WHERE
326 5 DTAUL, DTAUR/ 0. 10, 1. 00/ , | TEST/0/ , VERS/ 1. 00/ , UT00/ 0.0/ PR D s
327 C LOGI CAL UNI T NUVBERS 454 C 1 HALF LAND, HALF WATER GRID
328 DATA LUCON, LUKB, | SCR/ 2, 5, 6/, | Q LUGRF, LUVED/ 10, 11, 12/, LUTI D, Pl 3 ROV BNoARY VaTeR e
329 1 LUWND, LRI V, LUSAL, LUCCT, LURVT, LUVET/ 21, 22, 23, 24, 25, 26, 27/ P 2 N e D R e LEEL
330 ¢ 457 C 4 BOUNDARY GRID FOR FLOWRATE
331 ¢ I'NETUATION PHASE 458 C 5 © BOUNDARY GRID FOR WATER FALLS
332 ¢ 459 C KOCNBC © OCEANIC BOUNDARY CONDI Tl ON GRID (=5
333 C A READ FILES 460 C KRI'VBC : R VERINE BOUNDARY CONDI TI ON GRI D=KOONBC+1
334 CALL REATZ 461 C J=0 : X-, Y-FLOW
335 C 462 C 1: NO X-ALOW
336 C B. SET RUN PARAMETERS P ER vy
337 =UT1 464 C 3. NO X, Y-FLOW
338 CALL YTI NES( YT, UT, YEARL) e | NCLUDE * COWRO. FOR
339 CALL I NI'TS 466 DI MENSI ON NUM NS ZE) , JFI ELD( NS ZE, VS| ZE)
340 NSTI MK=HRVAX* 3600. / DT| +0. 5 P e o
341 | HR=MAX1(L. , 3600. / DTI ) s B e T
42 ¢ 469 DO 100 N=L, NVAX
343 C C. PRINT INITIAL VALUES s MR =N
344 CALL CUTRIT 471 DO 100 ML, MVAX
S 472 100 JFIELD(N.M =I Fl ELD(N, M
346 C I TERATI ON PHASE 473 C RESET JFIELD AT BOUNDARI ES: 3=WATER LEVEL 4=FLOWATE S=VATER FA
347 C 474 | F( NUMDBC LE. 0) GOTO
348 DO 300 NSTI =1, NSTI M e Do 1D Cral
349 | PRNTL= 476 DO 110 MAVBL(1), MB2(1)
350 | F(NSTI . %% I HR) | PRNT1=1
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110

(e}

120

130

140

150

160

170

180
190

(e}

200

210

220

230
240

(e}

280
290

295

300
310

[elele)

oo

DO 110 N=NBL(1), NB2( |
JFI ELD( N, M =30+MoD( JFI ELD( N, M, 10)
IF(JTPQI) EQ 2) JFI ELD( N, M =40+MOD( JFI ELD(N, M) , 10)

| F(NUMRI V. LE. 0) GOTO 140
DO 130 | =1, NUMRI V

DO 130 MAVRL(1), MR2(1)

DO 130 N-NRL(1), NR2(1)

I F(JTPR(1) . EQ 1) JFI ELD(N, M
| F(JTPR(1) - EQ 2) JFI ELD(N, M
CONTI NUE

=40+MOD( JFI ELD(N, M , 10)
=20+MOD( JFI ELD(N, M , 10)

FIND THE | COL PARAMETERS
DO 150 J=1, NMeSI Z

I F(1C.EQO. OR | C. GE. 3) GOTO 190

I NSERT GRI D LI NE SPECS | F THI'S GRI D STARTS A LI N
| F(I START. EQ 1) GOTO 170
| START=1

=NCOL+1
DO A AX-UP IF NCOL | S TOOLARGE FOR ARRAY
I F(NCOL. LE. NM2SI Z) GOTO 160
NCOL=NM2S Z

8
rag
Bats

B8

)
RMNE LOWER END BOUNDARY CONDI TI ON
NGOL) =2

B

____h___
nTmTmion T
anmmilim

QT TT¢IIX

el
=
e}
=
I~}
=)

L
E

“MMMOWTMMMMMMmS =N -
2

npand

i

mnnTm mim
wammTpain
Soo=TITS
—XJUUuUUoUuUmn:
zioon:

O

CONTI NU
FI I\D THE | ROW PARAMETERS

I'C=JFI ELON, M / 10
I F(1C. EQO. OR | C. GE. 3) GOTO 240
BEG N TO | NSERT LI NE SPECS
| F(I START. GT. 0) GOTO 220
| START=1
NROWENROW 1
DO A A X-UP | F NECESSARY
| F(NROW LE. NVRSI Z) GOTO 210
NROWENVRS Z
JCOUNT=J GOUNT+1
| ROW( 1, NFOW =| M

| 2, NFOW =N
DETERM NE LOVER END BOUNDAR! CONDI TI ON

———————

le}

EQ 3)

it
grs
O

———————u———
mwommmoTni T
QLD PRLD

i
o

NTS
| F(I COUNT. GT. 0) WRI TE( | O, 290) NS Z, | COUNT

FORVAT(5X ' ***" ERROR | N FLAGS: NUMBER OF ROW STRI NGB EXCEEDS '
1 BY ', 14)

| F(JCOUNT. GT. 0) WRI TE( | O, 295) N2SI Z, JCOUNT

FORVAT(5X ' ***
114, BY',14)
GET FIRST, LAST COLUWN | N EACH ROW
DO 310 ML, MVAX

NA=NMAX+1

NB=1

DO 300 N,

IF(IFIELI:(N M/lO EQ 0) GOTO 30

NA=M NO( N NA)

NB=| IVAXD(N NB)

CONTI NUI

NAB( M 10.)0*NA+NB

CREATE NEW | FI ELD BY | NSERT NG RI GHT SI DE AND
BOTTOM SI DE BARRIERS | N WATER CELLS

N, M/ 10. EQ 0) GOTO 320
N, M / 10. EQ KOCNBC) GO0 320
N, M / 10. EQ KRI VBC) GO0 320

. OR. | FI ELD(N, M NO(M+1, MVAX) ) / 10. EQ 0) | X1
N, M, 10) . EQ 1. OR MOD( I FI ELD(N, M), 10) .EQ 3) | X=1

g

ERROR I N FLAGS: NUMBER OF COLUWN STR NGS EXCEEDS',

31

320

390

(e}

400

410
430

[elele)

000000000

(e}

o o

[elNe}

120
130

148

160

ELD(M NO(N#1, NMAX) , M / 10. EQ 0) | ¥=2
I LM, 10) . EQ 2. OR MOX( | FI ELD(N, M, 10) .EQ 3) | Y=2
ELD( N,M =10* (I FI ELD(N, M/ 10) +I X+I Y

OCEAN BOUNDARY CELLS
( NUMOBC LE. 0) GOTO 400
90 | =1, NUMOBC

)
—oow

ABS(ITPO(1)) . EQ 1) THEN

TPO(1). GT. 0. AND. | FI ELD(N, M1). LT. 9) I X=1
ZBS( ITPO(1)) . EQ 2) THEN

PO(1). GT. 0. AND. | FI ELD(N+1, M . LT. 9) | Y=2
0 MEVBL(I1), MB2(1)

Zn<x8

m-o-m-= -
(ol =il

ZzoxTmzm

T
E
9

WwE—p—E—N

90 N=NBL(1). NB2(1)
IELD( N,M:lO*KCXZNBCH X+ Y

RI VE
(NUNRI V. LE. 0) GOTO 430
20 1 =1, NUVRI V

TPR(1) . NE. 2) GOTO 420

ABS( I TPI

= I NDEX FOR MASS FLUX IN X-
= I NDEX FOR MASS FLUX IN Y-
LOOP DOWN THE LI NES

FIELO{N, M . LT. 10. OR | FI ELQN,
1. EQ 3. OR M EQ MAX) |
1 X

NP) LT. 10) | X=0

.LT. 10. CR|F|ELE1NP M LT.10)1Y=0
EQ 3. OR N. EQ NWX) |

SUBRQOUTI NE SETUP

MAY 1984
PURPOE -

(REVISED APRIL 8) K. HESS

TO I NI TI ALI ZE THE PARANETERS AFTER ALL | NPUT

FILES HAVE BEEN FEAD I N.

VAR ABLES -
DPADX = GRADI ENT OF ATMOS. PRESSURE | N X-DI RECTI ON

(UNITS = MB/KM = (100 N/M-*2)/ (1000 M

SO DPADX* (. 1/ RHON HAS MKS UNI TS

I'NDEX FOR READ | N OF I NI TI AL COND TI ONS

(0=NO, 1=YES

| NCLUDE ' COMMR0. FOR
CHECK BOTTOM DRAG
I F(1 NTER.EQ 0) | BOTV=1
T CIRI OLI S PARAMETERS

cm—
I OCR NE. 0) COR=2. * OVEGA* S| N(RAD* BSNLAT)
FCORO=DTE COR
DFDM=0. 0
DFDN=0. 0
| F(1 ABS(ICOR) . GE. 2) THEN
CC=- DTE* 2 * OVEGA* COS( BSNLAT* RAD) * DL* RAD/ 60. / 1852.
DFDM=CC* GOS( BSNANG* RAD)
DFDN=CC* 9 N( BSNANG* RAD)
END | F
SET DENSI TY COUPLI NG
1 COUPL=M NO( MAXO( 0, | COUPL) , 2)
COVPUTE | CAL GRID PARANETERS
DQ=1. / FLO\T( LAYRS)
HALFDQ=. 5 DQ

! newest version
I NI TI A_I ZE VI SCOSI TIES AND GET MAX, M N CELL DEPTHS
DVAX=0

DM N=1. E+10

I F(IFLELG N, M . LT. 10) GOTO 130
DVAX=AMAXL( DVAX, D( N, M )
DM N, D( N,

M =DV00

DM N=AM NL(DM N, D(N, M )
I'F(1 CS. EQ 1) GOTO 130
AH(N, M =0 N, M * AHOO
AHC(N, M =D(N, M * AHOO
DO 120 L=1, LBOT
AFB(L, N, M=AH(N, M

S(L, N, M =SALO

T(L, N, M =TMPO

I LLTLBOT)D\/(L N,

I F(L.

nn—~—

GET VERTI CAL | NTEGRATI ON CGEFFI Cl ENT FOR LEVELS (NOT LAYERS)
DO 160 L=1, LBOT
Cl (L) =1. O FLOAT( LBOT- 1)
I F(L. EQ 1 OR L. EQ LBOT) Cl (L) =0. 5/ FLOAT( LBOT- 1)
CONTI NUE

TnTnTy
=
i uere

, Mr1) / 10. EQ KOCNBC.OR. | FI ELD( N, M 1) / 10. EQ. KOCNBC.
N+1, M/ 10. EQ KOCNBC OR. | FI ELD( N- 1, M / 10.EQ KOCNBC)

3



2 FEDGE(NM =0.5

Cc
SUBRQUTI NE QUTPUT

C APRI L 1988 HESS  MEAD

C PURPOE - TO PRINT OUT VARIABLES AT START, OTHER SELECTED TI MES

C AND END
I NCLUDE ' COMVRO. FOR

C

C

I'NITIA PRI NTOUTS
| F(NSTI . B 0) CALL PRNCON( 1)
| F(NSTI . £ 0) CALL PRNBOG( 1)
c SAVE [NTERVEDI ATE RESULTS EACH HRSAVE HOURS
I F(NSTI . @ 0. AND. MOD( NSTI , | HR*l FI X( HRSAVE) ) . EQ 0) CAL MEDSAV
c STORE VALUES FOR GRAPHI NG
CALL PGRAPH
c PRI NT OUT SELECTED FI ELDS
CALL PRI NTA
c

END & RUN
I F(1 STOP.EQ 1) GOTO 120
I F(NSTI. LT. NSTI MX) GOTO 700
c VIRI TE HOURS TO CONSOLE
120 NRR=NNtI A X( HRO)
CALL P 0
VR TE(| 0,525
525 FORMAT(/,1X,'VII. RUN COVPLETION ,55('-'),/)
VIR TE( | 0,520) NEGS
520 FORMAT(5X' NO. OF TIMES A WATER TOTAL DEPTH WENT NEGATI VE='
VIRI TE( | 0,530) FPRI NT, FNED
VIRI TE( | S@, 530) FPRI NT, FVED
530 FORMAT(5X‘ PRINT QUTPUT IS INFILE : ', A4,/
1 5X ' VELOCI TY DATA I'S INFILE: ', A40)
I F(1 GPH. @. 1) WRI TE( | SCR, 540) FGRAPH
IF(IGPH.@. 1) WRI TE(1 O, 540) FGRAPH
540 FORMAT(5X ' GRAPHING OUTPUT ISIN : ', A4D)
620 VR TE(| SR, 630)
630 FORMAT(1X ' RUN COVPLETE' )
| F(1' 0. NE.| SCR) WRI TE(| O, 640)
640 FORMAT(1X' RUN COMPLETE' ,//, 1X 74('-"))
VRITE(1O, *)'|STOP=", | STOP
VRI TE( I S@, *) " | STOP=" . | STOP
CONTI NUE

4)

RETURN
END

SUBROUTI N MEDSAV
PURPCSE - TO SAVE RESULTS TO AN | NTERVEDI ATE FI LE

I NCLUDE ' COMMR0. FOR
NOTI FY PRINT FI'LE
VIRI TE( | 0,110) NSTI , UT
10 FORMAT(/,1X, ' MEDSAV: NSTI=',I5,' UT=',f10.4)
OPEN A LES
CALL FUOFEN( LUVED, FNVED)
c VRI TE TO DATA FI LE
K=10+KONGEN
VIRI TE( LUNED) NMAX, MVAX, LBOT, NSTET, UT, YEAR, K
VIRI TE( LUNED) SE, UE, VE, SOLD, UHOLD, VHOLD, AH, AV, PHI , TBX TBY,
1 U, V, W THETAL, THETA2, THETA3
VIRI TE( LUNED) AH3, WK, W, TSX, T
| F( KONCEN GT. 0) WRI TE( LUVED) s T, DV, RI, NSTI NF
¢ CLOSE FI LES
CLOSE (LWED)
120 RETURN
END

o 00 000

(e}
-

C
C
C
SUBROUTI NE PRI NTA

C 1986 MEAD K. HESS = VAX

C PURPOE - TO CALL THE VARI QJS OCCASI ONAL PRI NTI NG SUBROUTI NES
C VARI ABLES -

C

HROUTO = HOUR OF FIRST P/ O
| NCLUDE ' COMVRO. FOR'
NOUTO=AMAX1( 1. , HROUTO* 3600. 01/DTI )
NOUT1=AMAX1( 1., HROUT *3600. 01/DTI)
I F(HRL. LT HRQJTO) GOTo 120
c I F(. NOT. (NSTI . EQ NSTI MX. OR. MO NSTI T- NOUTO, NOUT1) . EQ 0. OR.
I F(. NOT. (NSTI . EQ NSTI MX. OR. MOOU NSTI T, NOUT1) . EQ 0. OR
1 NSTI. EQO. OR | STOP. EQ 1) ) GOTO 110
write(6,*) ' PRINTA: NOUTO, NOUT1=", nout O, nout 1
I F(NSTI . EQ 0) WRI TE( | O, 100)
100 FORMAT(//,1X,"IV. INITIAL FIELDS ,55('-"))
MODE

C PRI NT (B) TOP VI EW OF EXTERNAL
CALL PRI NIX

Cc PRINT (C) ALONG A SLICE
CALL PSLICE

C PRINT (D) AT ALL LEVELS AT ONE CELL
CALL PRI N1

110  CONTI NUE
120 CONTI NUE
I F(NSTI . B 0) WRI TE(| O, 130)
130 FORMAT(/,1X,'V. RUN-TIME OUTPU" ,55('-'))
RETURN
END

SUBROUTI 1E PRI NTI
®B4 K W HESS
PURP(IE - TO PRINT ou-r THE | NTERNAL- MODE VARI ABLES.
| NCLUDE ' COMMR0. FOR
DI MENSI ON RI(7), FPX( LS| ZE) , FPY(LSI ZE), WI( LS| ZE) , TRAD( LSI ZE)
c CHECK FOR PRI NT
| F(NPRWN.LE. 0) GOTO 450
WRI TE(1 0,100) UT
100 FORNAT(/ X, D | NTERNAL MODE VARI ABLES AT ALL LEVELS IN A CELL',
AT UT=, F9.
V\FACI' 10.%%NI NT( ALOGLO( DL/ DVAX DQ) )
c T RQVOR COLUWN | NDI CES
DO 240 1 =1, NPRWN
MEI PRVN( 1) / 1000
N=I PRMN( 1) - 1000% M
MP=M NO( M1, MVAX)
NP=M NO( N-1, NVAX)
c CHECK FOR CELL | NSI DE WATER FI ELD
I F(N. GE. L AND. M GE. 1. AND. N. LE.NMAX. AND. M LE. MVAX) GOTO 120
VRI TE(1 0,110) N, M
110 FORMAT(3X ' ERROR CELL N=',12,', M',12,' IS OUTSIE GRI DVESH )

32

120
130
140
150

155
160

1

GOTO 440
IF(1 FIELON, M . GE. 10) GOTO 140

VIR TE(1 0,130) N, M

FORMAT(3X ' ERROR CELL N=',13,", M=',13,' 1S NOT WATER )
GOTO 440

CONTI NUE
VAR TE(IQlSO)N MUT NSTI, WFACT
ORMAT/ / NS, 13,0 MEL I3, UT=', F10.4," NSTI=',16

e 6 UTm 7" UTp X, UNVTm L, 7X VTR, 7X,  WKE, 7X
T

X
I F(M LE. 0 OR N. LE. 0) GOTO 440
VELOCITI ES

DHDT1=( SE N, M - SOLD( N, M ) / DT
DO 160 L=1, LBOT

RI( 1) =UE(N, M1)+U(L N, M 1)
RI(2) =UE(N, M +U( L

RI(3) =VE(N- 1, M+V(L N-1, M

LNM

&
b
)
2
IE
z
=t
+
<

WI(L) =W L N, M +( 1. +Q * DHDT1
RI(5) =W L N, M * WEA
RI(6)=S(L N, M
RI(7)=T(L N, M
VRI TE(1 0,155) L, (RI(K) , K=1, 7)
FORMAT( 2X | 2, 7F10. 3, F10. 4)
CONTI NUE

| NTERNAL HEATI NG
FS=0.0

FQ=0. 0

I F(NSTI . @. | SPLI T. AND. | HEAT. GT. 0. AND. KONCEN. GE. 2)
CALL HEATZ(N, M TRAD, FTSURF)

VIR TE( | 0,170

)
170 FORMAT(1X' L', 4x,* 10+4 Av *,2X,'10+4 Dv ', 5X 'R ', 7X,
1 'Trad',6X' AR , 6x, ' Rho', 5x, '10+6 Tau')

C

c180
195

250

CONONRWNRE _ NOORWNE

DI FFUS VI TY, DENSITY, STRESS
DZ=2. *DQ(D(N, M +SE(N, M)

DO 195 L=l, LAYRS

RI(1) =AV(L, N, M *10000.

RI(2) =DV(L, N, M *10000.

L, N, M1)

, - ~V(L+1 N1, M)/ DZ
VR TE(1 0,180) L, (RI( =1,
FORMAT( 2X | 2, 5F10. 3, 3x, F10.
FORMAT( 2X | 2, 7F10. 3

CONTI NUE

TVO- DIMENSI ONAL VARI ABLES
MP=M NO( M1, MVAX)

NP=M NO( N-1; NVAX)

HL0. 57 (TN M +SE(N M +D(N MP)+SE(N M) +)

5+ (O N, M +SE( N. M +D{ NP, M+SE( NP, M +E)

PRI NT OTHER VARI ABLES, LI KE DEPTH AND BOTTOM STRESSES
(D(N, M +SE(N, M)

gs$£a§2

PHI X=. 5* (PH
PHI Y=, 5* (PHI

=2

nzzm?
m
z
9

ME(N, ML, DN, M, TBX(N, M, TBY(N, M,

Q,
GSTARX(N M , GSTARY(N, M.AREA(N M, BX(N. M, BY(N, M,
PHI (N, M), uo,vo,sqo(N, , FAH
THETAL(N M), T N, M, THETA(N, M ,
THETSU(N M , THETS( M FEI LM,
UBCT, VBT, LM D, WLM D, N. M, TSX(N, M, TSY(N, M,
DPADX, DRADY, SE( N, MP) , SE( NP, M), AHC(N M PHI X, PHI Y
3 ', F8.5," UE, VE=,
, 1,3,
E9.

F74F84'A-|C= . F9.3,

450 RETURN

00

0000000000000 00000 O

GUOTOTRWWWNN

SUBROUTI NE PRI NTX
MAY 184 K. W HESS MEAD  VAX11/ 750
PURPOE - TO PRINT OUT THE TOP VI EWS OF EXTERNAL VARI ABLES
VARI ABES -

| = VAR ABLE | NIEX

= WATER LEVEL

U MEAN \ELOCI TY

V_MEAN \ELOCI TY

TOTAL SWRFACE X VELOCI TY

TOTAL SWRFACE Y VELOCI TY

SURFACE SALI NI TY

BOTTOM SALI NI TY.

SURFACE TEMPERATURES  (O)

BOTTOM TEMPERATURES  ( C)

HORI ZONTAL VI SCOSI TY

VERTI CAL VI SCOSI TY

WK

13 = W
JPRNT() = PRINT INDEX: IF=1, PRINT
| NCLUDE ' COMMR0. FOR
DI MENSI ON NUM NSI ZE) , NO( NSI ZE), JFI ELD( NSI ZE)
CHARACTER 1 ANUM( 3* NS| ZE)
CHARACTER 43 QI TLE(13)
DATA QTI TLE/
' WATER LEVELS '
' X-DI R \ERTI CALLY- AVERAGED VELOCI TI ES (CM S)
' Y-DI R \ERTI CALLY- AVERAGED VELOCI TIES (CM S)'
' X-DI R TOTAL SURFACE VELCCI TIES (CM S
' Y-DI R TOTAL SURFACE VELOCI TIES (CM S) '
' SURFACE SALI NI TI ES ( PPT) '
' BOTTOM SALI NI TI ES ( PPT) '

' SURFACE TEMPERATURES (DEG. Q

' BOTTOM TEMPERATURES ( DEG.

' HORI ZONTAL VI SCOSITY (M*2/§

' VERTI CAL VI SCOSITY x 100 (M*2/S )



100

110
120

125
c
c130

130

100

110

120

130
140

(1

BRI .
DI MENSI ON LEV( 13), ISEL(13),FAG13)

DATA LEV/1,1,1,1,1,1,1,1,1,1,11,1

DATA FAC/100. , 100. . 100, , 100. , 100. 1 1.,
DATA I SEU 1, 2,3, 4,5, 9,9, 10, 10,11, 15, 18 19/
=LBOT- 1

LEV( 11) =LBOT/ 2

NBMAX=3* NVAX

DO 100 Nf.l NVAX

NO(N) =
Locp THRU THE VAR ABLES

| CALL=0

DO 250 11,13

I F(JPRNT(I ) . NE. 1) GOTO 250
PRI NT PAGE FCRM

1 F( KPRNTZ NE. 2) WRI TE(1 O, 110)

FORMAT
1 F( KPRNTZ EQ 2) WRI TE( I O, 120)
FORMAT( 1H.)

WRI TE DESCRI PTOR LI NE
I CALL=I CALL+1
I F(I CALL.EQ. 1) WRI TE( | O, 125)
FORMAT(/,1X,"' B. TOP VIEW OF SHECTED VARI ABLE FI ELLS')
VR TE( | 0,130) Qﬂ TLE(I) , UT, NSTI, HR, HRL, CUVDAY
FORMAT( 2% LAX ! FlO 4 ' NSTI=',I5,' HR=",F8.2,"
RELDAY=HR 24.
WRI TE(| O,130) QTI TLE(I ). YEAR, UT RELDAY CUNMDAY, NSTI
CRNA(ZXA43/ 1X, " YR=', F5. , F10. 4,
F82'CLMDA‘(— F82 ,15)
NPL=25 ! nunber per ii ne
KMAX=1+( NVAX- 1) / NPL
DO 220 K=1, KMAX
NL=1+NPL*( K- 1)
=M NO( NVAX, NL+NPL- 1)
VR TE( | 0,134) (NO(N), N=NL,
FORMAT( 4X 401 3, 3(/ 5X, 401 3))
LOOP THRU ARRAY AND GET VALLE
DO 180 ML, MVAX
DO 136 N=1, NMAX

WK
wy
MEI

1.,10.,1.,1./

CUM HR="

NSTI =

NN,
JFIELD(N)=I FI ELD( N, M
NUM N) =NINT( FAC( 1) * SELECT(I SEL(1), LEV(1), N, M)
OPTION 1: OUT VECTOR AS' STRAI GHT NUMBERS
1 F(KPRNTL EQ 2) GOTO 160
VIRI TE( 1 0,150) M (NUM N), N=N1,
FCRNAT(lXIS 4015, 3(/4>< 401'5))
GOTO 180
OPTION 2: PRINT OUT VECTORS AS CHARACTERS, WTH"."
CALL PRNGHR( 3, NUM JFI ELD, ANUM NVAX)
NLA=1+3* (N1- 1)
N2A=M NO(3* NVAX, NLA- 1+3* NPL)
VIR TE(1 0,170) M ( ANUM N) , N=NLA, N2A)
FORMAT( 1X | 3, 140AL, 3(/ 5X, 140A1))
NUE

FOR LAND

SUBROUTI NE PRNCHR( MAXDI G NUM JFI ELD, ANUM KMAX)
OCTOBRR 1984 K. W MEAD  VAX11/ 750
PURPOE - TO CONVERT NJNERIC VALUES TO CHARACTER VALUES.
I T'S ASSUMED THAT THE OUTPUT NUMBER | S AT MOST
3 (=MAXDIG DIG TS LONG.
| NCLUDE ' COMMRO. FOR'
DI MENSI ON NUM NPVSI Z) , | MAX( 4) , JFI ELD( NPV Z)
CHARACTER 1 ANUM 3* NPVBI Z)
CHARACTER 1 DI Gl T( 10) CHAR(S)
DATA DIGT/'0',"' 1", 3','4"5' 6,
DATA CHAR' ', ' 0", % =", t*" ¢ vy
DATA | NAX 9, 99, 999, 9999/
LOOP THRU THE NUMBERS
DO 200 N=L, KMAX
NO=NUM N)

I's=1
IF(NOLT.O)IS=-1

IF(JFI EL[IN) GT. 9) GOTO 110
LAND GRI D SQUARES
DO 100 | =1, MAXDI G

GOTO 200
NUVBERS TOO LARGE: PRI NT ***%

1 F(NO. LE. | MAX( MAXDI G) . AND. | S*ND. GT.

1 -INAX(M\XDIG)IIO)&)TO 130

ANUM | | ) =CHAR( 4)
GOTO 200

VATER GRI D SQUARES FI RST INSERT BLANKS
DO 140 | =1, MAXDI G

I'NSPECT GRI DS FROM LEFT TORI GHT
DO 150 J=1, MAXDI G
| =MAXDI GH.- J
11=1 +MAXD G* (N- 1)
| DI G=(NO-10* * ( MAXDI G+1- 1) * (NO/( 10* * ( MAXDI G+1-1))))
1 10%* (XD G- |
ANLMII):DIGIT(IDIGH)
BLANKS

1 F(NO. G 0r 1 T R, EQ MAXDIG) GOTO 150
ANUM(| 1 - 1) =CHAR( 1)

SI G\ CHARACTER
I F(1'S. LT.1) ANUM I | - 1) =CHAR( 3)

200

SUBROUTI NE PRNCON( | NDEXO)

PURPCBE - TO PRINT MOST OF THE RUN PARAMETERS IN A COWPACT FOR
VARI ABLES -

I NDEXO = PARAMETER TO SPECI FY PRI NTOUT F SECONDARY

33

70

65

80
85

90

100

180

190

195

197

210
212

216

220
245

[eXe}

102

115
120

160

VARI ABLES LI KE DEPTHS (0=NO, 1=YES).
I'NDEX0=1 AT START OF RUN, 0 LATER

| NCLUDE * COMMR0. FOR

COVMON/ AL/ DTI MAX

DI MENSI ON FRI CH( 10) , FRR(10), FRT( 10) , NUM 101)

DI MENSI ON JFI ELD( 40) , ANUM 120)

3

USUALLY

M
DATA CHNWM ' ., " VI /, TITLY/' D" ," ',' '/
INEL
1 F(1 NDEXO. EQ. 0) JN=2
VRI TE(| O,70) VERS
FORMAT(1X ' MECCA2 (MODEL FOR ESTUARI NE AND COASTAL Cl RCULATI ON ,
1 ' ASSESQENT), VERSION ', F5.2
VIRI TE( | 0,65) CHNUM JN)
FORMAT(1X A2, ' MODEL CONSTANTS , 60( 1H-))
I'NPUT FI LE NAMVES
| F(1 NDEX0. EQ. 0) GOTO 85
VIRI TE( | 0,80) FGEO
FORMAT(/,1X,' A. | NPUT GEOGRAPH FI LE:"
CONTI NUE
PRI NT OUT | NTERNAL (SET | N THE CODE) PARAVETERS
VIRI TE( 1 0,90) AG, ALV, CPAI R, CWATER,
1 E EPSLON | O, | SCR, OVEGA, PA, PI , RHOA, RHOW SB, SOLAR, VONKAR

, A40)

FORMAT(/,1X, ' B. | NTERNAL PARAMETER \/ALUES: Yy, AG,F6.3," ALV=',
1 E10.4,' CPAIR=',F6.1,' CWATER', F6.1,' E=',E10.4,/,
3" EPSLCN:‘.FSS' 10=", IZ' ISCR=" ,12," OMEGA=',E9.3," PA='",
4 F8.1,' R=",F9.7," R ,F5.3,/," RHOM',F6.1,' $B=",E9.3,
5 ' SOLAR=,F6.1,"' VO\IKAR‘ ,F4.2)

I NPUT DATA VALUES
VIRI TE( | 0,100)

1 AHOO, AHO, ALB, AV0O, AVO, BSNANG, BSNLAT, BSNLON, CAH,
2 CDRGAS, CDRlCDRZCLCXJDCRD(CRIC?—l(I)IlB)

3 DL, DTE, D/0, DV0O, DLOPCT, DHAH, HRO, HRCONC, HRVAX, Hi

4 HROUTO, [BETAA, | BETAH, | BETAP, IBOTV, | COR, | COUPL, | CPGS, | EXTRN, | GPH,
6 | HEAT, | /I SC, | NTER, | TOPV, | Vi &C, (JPRNT( 1), 1 =1, 13) , KOONBC,
7_KONCEN, LAYRS, MOOR, MVAX, NCOR, NAX, NUMDBC, NUVR V, NUNEXY
FORMAT(/,1X, ' C. I NPUT VALUES: ', /, 1X,' C.1 CONFI GURATI ON DATA',/,
1 AHOO=', F 1, ALB=',F4.2,

2" .5, ' BSNANG=', F7 3,/," BSNAT=, F7.3,
3" F5.3,' CORGAS=' CDWBL=", F6. 4

4 L F8.6," CDRe= F86 cLaD=', F4. 2,

4

5" s CRI CH3=', E10.4,' CRICH4=',
6 E10. ,E10.4' CRICH=', E10. 4,
7" ‘ : *‘,FS.Z,/, DVOC=' , F8. 6,

7" : ' F6. 2,

8" HRCONC=" , F6 HRVAX=" | F6. 1, HROUT=', F6. 2,
9" . I BETAH=' | 11, | BETAP=', 1 1,

1 =11, TcPos=, 11,

2" I1GPH=", 12, IHEAT=', 12," | HVISC=',i2,

3" . i1,

5.

3 MOOR=", 13, /, =13, NCOR='
4,

7! NUVBXY=", | 4)

1 F(1 NDEXO0. EQ 0) GOTO
V\RI TE(IO,lSO)(JPRNT(I) =1, 13), KPRNT1, KPRNT2, NPRWN
2 NT VARI ABLES', /, 1X, ' JPRNT=", 1312,
1 " KPRNTL, ./ 'P/O AT SELECTED CELLS: NPRAE', | 3)
| F(NPRWN.GT. 0) V\RI TE(I

/
190) (| FRVN(J) , J=1, NPRWN)

FORVAT(1X ' | PRVN=" 20| 7)

1 F(I SLI CE EQ 0) GOTO 220

VIRI TE(1 0,195) | SLI CE

FORMAT( 1X ' SLI CE PRI NT SECTI ONS:

DO 200 | =1, I SLI CE

I SLICE=", 12)

) =1000% MLI CE(J, | ) +NSLI CH J, 1)
V\RITE(IO,ZIO)JS (NUMJ), J=1, J9
FORMAT| JSLICE=', 12" M NdICE=,
VR TE(IO,212)IG3H NSTGPH, | GPH®

517,/,1017,/,1017)

ORMAT(1X ' VARI ABLES SAVED FOR GRAPHI NG | GPH=', 12
1" NSTGPH',13,' |GPHOP=',i
1=1
1 F(1 GPH. @. 0) WRI TE(1 0, 216) (1, LGPH( 1), MBPH(1), NGPH( 1) ,
11TYP(I), PTITLE(ITYP(I)) 1=1, IGP
F (1x, L= 12,0 M L1380 Ne'L,13, ITYP=',12
N )
CCNTII\UE
CONTI NUE

VIRI TE THE SECONDARY PARANETERS
AHVAX=DL** 2/ (8. * DT

CHECK MXI MUM TI ME STEP FOR EXTERNAL,
DTEMAX=DL/ SQRT( DMAX* AG)

IMAX=DHAH* AHVAX/ FLOAT( | SPLI T)
VIR| TE( | 0,102) COR, DENRAT, DFDM CFDN, DVAX, DM N, DQ,

| NTERNAL MDES

1 DTI, | HR KRI VBC, NBCEL, NCELL, NSTET, NSTI T, NSTI MX, RAD
FORMAT(/,1X, ' D. PARAVETERS COMPUTED FROM | NPUT DATA '

1 COR=',F8.6,' DENRAT=',F7.5' DFDM',ES.2,

2" = ' DMN=' F8.2,' DQ=', F5.3,

3" , 13, KRIVBC=", 11,1,

4 ' e,

5 ' NSTETZ.19,' NSTIT=',19," NSTIMX=',15,' RAD=',FI0.8)

SUML=0. 0

DO 115 L=1, LBOT

SUML=SUMI+CI (L)

V\RITE(IQlZO)(CI(L) |_ 1,2 ),sum

FORMAT(1X ' Cl (1)=',F6.4,' CI(2=,F6.4," SUMOF LBd Cls= ', F4.2)

1 F(1 NDEXQ EQ 0) GOTO 300
DTEMAX=DL/ SQRT( 2. * DMAX* AG)
DTI MAX=( DM N DQ) **2/ (2. * AV00)

F=3600. / OO0l
WRI TE(I O 160) DTEMAX, DTI MAX, F
FORMAT(/,1X, ' E. CHECKS',
22X TI NESTEPS: DTEMAX= DL/ SQRT( DVAX* AG) = 'L,F11 2,7/,
3 13X, ' DN MAX=(DM N* **2/ (8*AV00) =", F10. 2,/
4 13X,' I HR (STEPS PER HOUR) =3600/ DTI = , F12. 6)
WRI TE( | O,166) KONCEN, | COUPL, | BETAP
FORMAT(2X ' DENSI TY: KONCEN=',11,' |COUPL=",11," |BETAP=",11)
CONTI NUE
CONTI NUE
CONTI NUE
RETURN
END

SUBROUTI Ne. PRNBCG( | NDEX)

PURPCBE - TO PRINT MOST OF THE RUN PARAMETERS IN A COVPACT FOR
VARI BLES -



[elele)

100

110
120

150

180

170

190

210

230

250

260

o

410

420
4

w
o

4

I

0
4

@
o

480
490

492

495

496

500

5

iy

0

oo

530

I NDEX =
VARI ABLES LI KE DEPTHS (0=NO, 1=YES).
INDEX=1 AT START OF RUN, 0 LATER.
1 NCLUDE ' COVMR0.
DI VENSI ON TI TLX( 3) DAVG( NPVBI 2, NUMM NPV
1 NUMN(NPMSI Z) , NVBRM MSI ZE) , NVERN( NS ZE) ,
CHARACTER 10 TI TLX
CHARACTER 2 TI TLY(3)
CHARACTER 1 ANUM 3* NS ZE)
DATA TITLY/'D.","
DATA TITLX/ ' AREA*100. *,' BX*100. °,
DATA | CELL/ 5*0/
PRI NT | NPUT DATA
1 F( 1 NDEX. NE. 1) RETURN

TI ME- VARI ABLE | NPUT'
\TE ')

' BY*100. Y

,55(1H ),/ 1X,

FONI DATA

WRI TE(1 0,120) | YEAR, MONTH, | DAY, | HOUR, | M N, UTO
FORNAT( 1X ' STARTI NG DATE: | YEAR=', 14,' MONTH=',
1 IHOURZ,14," IMN=',13," UCO=, F10.4)

PRI NT WATER LEVEL DATA (TI [ES)
VIR TE( | §,150) NSI GT
FORMAT(/ 1X, ' B. OCEAN WATER LEVEL DATA: NSI GT=', |2)
| F( NSI GT GT. 0) THEN

=1,
V\RI TE( i o 180) 1,

12,"

YTID(I) DTID(1), (TDLEV(1, N), N=1, NSI @)
FCRNAT( 5X * RECORD=", | 2, F8. 1, FI0. 4, 20F10. 2)
ENDI F
PRI NT W I\DS AND Al R TEMPERATURE
VIR TE(1 0,170) NS|

| GR
RI VER FLOW RATE DATA: NSI GR=', |2)
THEN

JYRIV(1), DRIV(1), (QRIV(1, N), N=1, NSI GB

PRI NT OCEAN BOUNDARY SALI NITY
VIRI TE( | 0,210) NSI GS
FORMAT(/,1X," E. OCEANI C BOUNDARY SALI NI TY: NSIGS=',l2)
1 F(NS| GS.GT. 0) THEN
DO 1=1,2
VIRI TE(10,180) I, YSAL(1), DSAL( 1), (SALOCN(I, N), N=1, NSIGS)
ENDDO
ENDI F

PRI NT OCEAN BOUNDARY TEMPERATURE
VIRI TE( | 0,230) NSI GTO
FORMAT(/,1X, "' F. OCEANI C BOUNDARY TEMPERATURE: NSIGIO=', | 2)
1 F(NS| GTO GT. 0) THEN
DO 1=1,2
VIRI TE(1 0,180) I, YOTP( 1), DOTP( 1), (TMPOCN( I, N) , N=1, NSIGTO)
ENDDO
ENDI F

PRI NT RI VER BOUNDARY TEMPERATURE
WRI TE(1 0,250) NSI GRT
FORMAT(/,1X, ' G _RI VER BOUNDARY TEMPERATURE: NSI GRT=, |2)
| F( NSI GW GT. 0) THEN

V\RI TE( i o 180) 1,
ENDI F

PRI NT ADDI TI ONAL MET DATA
VIRI TE( | 0,260) NSI GM
FORMAT(/,1X, ' H. ADDI TI ONAL MET DATA: NSIGVE', 12)
| F(NSI GV GT. 0) THEN
DO | =1,2
VIRI TE(1 0,180) I, YVET( 1), DVET(I), (VNVET(1,
ENDDO

ENDI F

YRVT(1), DRVT(1), (TRIV(l, N, N=1, NSl GRI)

N), N=1, NSI GM

BOUNDARY LOCATI ONS
| F( NUMDBG-NUMR! V. GT. 0) WRI TE(| Q 410)

FORVAT(/, 1X, ' BOUNDARY SPECI FI GATI ONS | N GEO FI LE')
| F( NUMDBC GT. 0) THEN

DO 420 N=L, NUMOB

WRI TE(1 O,430) N, NBl(N) MB2(N), NBL(N) , NB2(N), | TPO(N) ,JTPQ(N) ,
1 I SETi(N), I SET2(N)

FORVAT(1X ' OCEAN BND. ', 12, MBL,2=',214,' NBL, 22,24,
1 ITPO=',12," JTPO=',12," |SETL,2=",2i4)

ENDI F

| F(NUMRI . GT. 0) THEN
DO 440 N-L, NUMRI V

I DAY=", 12

PARAMETER TO SPECI FY PRI NTOUT ¢ SECONDARY
USUALLY

| CE?_L( 5), JA ELD( NSI ZE)

16,7,

.16,

VIRI TE(1 0,450) N, MRL(N) , MR2(N) , NRL(N) , NR2(N) , I TPR(N) ,JTPR(N) ,
1 1 SETR(
FORMAT(1X ' RIVER BND. ',12," MR1,2=',214," NRL, 22,24,
1 ITPR=,12," JTPR',12," ISETR= ,12)
ENDI F
CATEGIRI ES OF | FI ELD VARI ABLES
DO 490 N=L, NVAX
NVBRN( N) =N
DO 492 ML, MVAX
NVBRM M =
DO 495 MEL, MVAX
DO 495 N=L, NMAX
I'F(1 FIELO{N, M. LT. 10) | CELL( 1) = CELL( 1) +1
I F(1 FIELO{N, M/ 10. EQ 1) | CELL(2) =I CELL( 2) +1
I F(1 FI ELO{N, M/ 10. EQ 2) | CELL( 3 =I CELL(3) +1
I F(1 FI ELO{N, M/ 10. EQ KOCNBC) | (ELL(4) =I CELL( 4) +1
I F(I FI ELE N, M / 10. EQ KOCNBC#1)I CELL( 5) =I CELL(5) +1
CONTI NUE
| SUMEQ
DO 496 |=1,5
I SUMEI SUMH CELL( 1)
JSUMENVAX MVAX
PRI NT | FI ELD
KP1=KOCNEC+1
VRI TE( | 0500) KOCNBC, KP1, BSNANG BSNLAT, BSNLON, DL, MCQR, NCOR
FORMAT(//, 1X, " 1. GEOGRAPHY D\TA' 60(L1H ), /1,
1 1X,' A IFIELD CELL CODES:',/,4
2' LAND=0 TRI ANGULAR=10 W\TE!%ZO OCEAN BND=', 11,'0 RIVER BND='
311,'0,/,1X,'  WATER & NO X-FLOW21'
4 4X' WATER & NO Y- FLOM22 ~ WATER & NO X- OR Y- FLOWE23', /,
51X ENANGS F8.3 BSMAR',FS.3,' BSMOW',F83," DL
6 F9.2,' MOR=',I2 2)
VRI TE(IO,SlO)(ICELL(J) 3= =1 5) 1 SUM ISUM
FORMAT(/,1X, ' CELL COUNTS: LA 1'6,/, 2X, ' WATER TRIANGULAR='
1 6X, ' VATER SQUARE=', I6/ X, ' GCEAN BND=' . 16, /, 9X, ' R VER BND='
/,10X," GELL SUME',16," VS, NVAX*MAX=' I 6)
PRI NT DEPTHS
NPERL=24

KMAX=1+( NVAX- 1) / NPERL

34

531

532

540
560
563

565
570

580

595
c591

600

610

612

620

635

o

680
690

692

700
730

750

760
770
780

VIRI TE( | 0,531)

FORMAT(/,1X," C. DEPTHS (M AT MSL')
DO 563 K=l, KMAX

NL=1+( K- 1) * NPERL

NO( NVAX, N1+NPERL- 1

VRI TE(I(OSBZ)(NNBRN(N) )hH\u )
FORVAT(2X © M |

,12,3013)

DO 550 Mel, MVAX
DO 540 NiNl. N2

NUMN(
I F(LFIELON, M .

GT. 0) NUMN(N) =DXN, M

V\RI TE( 1'0,560) M (NUMN( N) , N=N1, \)

CO\IT
CONTI I\UE

(x|3 2X, 301 3)

COVPUTE AVERAGE DEPTHS
MVAX

DO 570 NHL,
NUMN( M =M
NN=0

SUMEO.
DO 565 N=L, NVAX
IF(D(N M. LT. E) GOTO 565

NN=

SUM:SLJWH N, M

CONTI NUE
DAVG( M) =SUM ( E+FLOAT(NN) )
WRI TE( | 0,580

FORVAT( /

,1X, " MEAN OF NON- ZERO DEPTHS')

NPL=5
KMAX=1+( MVAX- 1) / NPL
DO 600 K=1, KMAX

ML=1+( K-

V\RITE(IOSQl)(MJM\l(M)DAVG(M MEML, M2)
FORVAT( 1X 4(" '

*NPL
NO( MVAX, ML+NPL- 1

i3, F8.2," "))

FCRNAT(lX M D=, 5(|3 F8.2, 2x))

VARI ABLE W DTHS

| F( NUMBXY. LE. 0) GOTO 660
NBMAX: 3*NIAX
DO 650 J

3

WRI TE(1 O,¢ 610) TITLY(9), TITLX(J)
FORMAT(/,1X, A2," VAR ABI
NPL=25 1

LE- W DTH PARAMETERS:
nunmber

, ALO)

per line

KMAX=1+( NVAX- 1) / NPL

DO 640 K=1, KMAX

N1=1+NPL*( K- 1)

N2=M NO( NVAX, NL+NPL- 1)

V\RI TE( 1 0,612) (NVBRN(N) , N=N1, N2)

oy
[y
m
n

. 401 3)

Q2
| F(J. EQ 3 F1=BY(N, M
JFIELD(N)=I FI ELD( N, M
NUMN(N) =FL* 100.
CALL PRNGHR( 3, NUWN, JFI ELD, ANUM NIVAX)
NLA=1+3* (N1- 1)
N2A=M NO(3* NMAX, NLA- 1+3% NPL)

VIRI TE(1 0,635) M_( ANUM

N) , N=NLA, N2A)

FORMAT(1X | 3, 120A1, 3(/5>< 120A1) )

CONTI NUE end mmax
CONTI NUE ! end k
CONTI NUE ! end j
CONTI NUE

PRI NT FLAGS

DO 670 N=1, NSI ZE
=N

NUMN( N) =
VIR TE OUT THE TAGS
NX=MAX0( 1, NCOL, NROW
VIRI TE(1 0,675
FORMAT(/,1X, ' E. ROW COLUMN FLAGS:',/,6X,'B.C. FOR IL/IR 0=WATER ,
1" LEVEL, 1=FLOARATE, 2=ZEROFLOW,/, 12X 2('1CQL', 14X, ' |ROW
2 ,18X),/.2%2(" 1',(4X,"NMANBIL IR,4X,' MNANBIL IR ,3X)))
2 1" (4X,'N MA MBLR,4X' M NA NB L R,3X))

L 18X) . 1 ,2X, 2("
2

NXMEL+H( NX 1) /
DO 680 N=L, NXM
MEN+NXM

VIRI TE( | O,690) N, (|

NPL=30

COL(K,M, K=1, 5),

KMAX=1+( NVAX- l)lNPL
DO 730 K=l, KMAX
NL=1+NPL*( K- 1)

N2=M NO( NVAX, NL+NPL- 1)

WARI TE( 1 ©,692) (NUMN(1), |
FCRNAT /,1

=NIL, N2)
X,'F. MODIFIED | FIEWD ,/, 1X, "
/10X, 401 2))

M NA NB ',40l2,

DO 700 ML, MVAX
NA=NAB( M/ 1000

NB= 100
VR TE(1 0,710) M NA, NB, (I FI ELD(I, M,

NB(M
I =NL, N2)

FORMAT(1X 1 3, 21 4, 2X, 401 2, 3(/ 14X, 401 2) )
CONTI NUE

DO 780 K=L, KMAX
NL=1+NPL*( K- 1)

N2=M
VR TE(1'0,750) (NUMN(1) ,
FORVA

NO( NVAX, NL+NPL- 1)
1=N1, N2)

T(/,1X, ' MFLUX', [, 6X, 401 2)

DO 760 M:l

MVAX
VIRI TE(1 O,770) M ( MFLUX( I,

M, I =N, N2)

FORMAT( 1X | 3, 2X, 401 2)
CONTI NUE

DO 820 K=1, KMAX
N1=1+NPL*( K- 1

N2=M NO

NVAX, NL+NPL- 1

V\RITE(IO,SOO)(NJNN(I )I =NL, N2)

ORMAT(/,1X, ' NFLUX' , /, 6X, 401 2)

DOSlO MEL, MVAX

VR TE( | o 770) M (NFLUX( I,
CONTI NUI

M, I =N, N2)

REI'URN
END

SUBROUTI NE PSLI CE

JANUARY 1985 K. W HESS MEAD VAX 11/7

PRI NT ALL CONCENTRATI ONS OVER DEPTH AT ALL GRID CELLS



ALONG A SLICE OF THE DOVAIN. UP TO
5 SLICES ALLOAED, EACH WTH UP TO 10 RO NTS.
VARI ABLES -
I SLICE =

NO. OF SLICES
TYPE OF VARIABLE
O NTS IN |-TH SLI CE

0000000

MBLI (I, J) =
R

DI VENSI ON NO{ NVRSI Z) , MX( NVRSI 2 , NDAT( LSI ZE, NVRSI 2) ,1 | (NV2SI 2)
1 PSE(NSI Z), DP(NMRSI 2), F( LSI ZE, NV2SI Z) , | | TYPE(8)

DATA [ I TYPE/ 4,5, 6, 9,10, 22,1516/ ! UT,VI,W S, T, AH3, AV, DV
CHARACTER 5 ANUN( NVRSI Z) , BNUMNVRS 2)

DO 100 N=L, NV2SI Z

11(N) =N

ANUM

100 -
LooP THRU DATA
I F(1SLI CE LE. 0) RETURN
LOOP THRU THE SLI CES
DO 300 |1S=1,1SLICE
CONSTRICT THE SLI CE

(e}

K=0
DO 130 J=L, ISLI CE(1'S) - 1

C GET DIRECTICN(INCREASINGCRDECREASING)
MDI R=I SI G\( 1, MB- MA)
NDI R=I SI G\( 1, NB- NA)
I F( NB. EQ NA) NDI R=0
| F( MB. EQ MA) MDI R=0

C LINE: save m n,
NN=NA- NDIR

and depth

110
NNENNHNDIR
I F(K. GT. 1 AND. (MM EQ MX K) . AND NN. EQ NO(K) ) ) GOTO 110
K=K+1
DP(K) =D( N\, MV)
PSE( K) SE( NN, MV
M K)
NO( K
1 F( h EQ MB. AND. NN. EQ NB) GOTO 130
GOTO 110
CONTI NUE
KMAX=K
c LOOP THRU THE VARI ABLES
DO 270 | T=1, 8
LEVS=LBOT
IE(IITYPEIT) . EQ 6) LEVS=LAYRS
I F(11 TYPE I T) . GE. 15. AND. | | TYPE I T) . LE. 17) LEVS=LAYRS
FVAX=

130

DO 140 L=, LEVS
DO 140 K=1, KMAX
F(L, K) =SELECT(I | TYPE(1T), L, NO(K) , MX K) )
FMAX=AMAXL( ABS( F( L, K) ) , FMAX)
scal e

140

o

11=0
| F(FMAX. @. 0) | 1=I NT( ALOGLO( FMAX) +10. ) - 13
SCL=10.** 1
DO 145 L 1 LEVS
DO 145
NDAT(L, |<) NI NT( F(L, K)/SCL)
| oop thru sets
KPERL=14
KSET=( KMX- 1) / KPERL+1
DO KS=1, KSET
o} WRI TE QOUT THE HEADER LI NE
1 F(KS. EQ 1) WRI TE(1 O, 150) PTI TLE( || TYPE(I T)),, SCL, UT, AVAX
150 FORMAT(/,1X,' SECTI ON : ',Al0,' D VIDED BY ', 1PE9. 3,"

145

o

ut=",

K1=1+KPER * ( KS- 1)

K2=M NO( KVAX, K1+KPERL- 1)

VR TE(1'0,152) (11 (K), K=K1, K2 )
FORVAT( 4X ' K=", 141 5)

VRI TE(10,160) (NO(K) , K=K1, K2 )
FORVAT( 4X ' N=', 141 5)

VRI TE(10,170) (MO(K) , K=K1, K2)
ORNAT(AX M, 141 5)

VRI TE(IQZlO)(DP(K) K= Kl K2)
FORMAT(2X '~ D=', 14F5.

VRI TE(IQZZO)(PSE( K), K K1, K2)
220 FORMAT(2X' SE=', 14F5.
VRI TE(IO,ZAO)(BNUN( K), K K1, K2)
240 FORMAT(6X 14A5)
C RUN DOI\N THE COLUWN
DO 250 L=, LEVS
VRI TE(IO,ZGO)L (NDAT(L, K) , K=K1, K2)
FORMAT L=",12, 1X, 141 5
VR TE(|0265)ANUN( 1), (ANUN( K) ,K=K1, K2)
FORMAT( X, 15A5]
ENDDO ! end set

CONTI NUE ! end type
CONTI NUE ! end slice
RETURN

END

152
160
170

o

210

250
260

c
C
[
SUBROUTI NE PGRAPH
c OCTOBER 1984 K. HESS MEAD  VAX 11/750
c PURPOEE - TO SAVE VARI ABLES FOR LATER GRAPHI NG
c VARI ABES -
C 0L, 102 = CHANNEL NUNBERS FOR OUTPUT (20, 21).
c (SET IN SUB INITS)
| NCLUDE ' COMMRO. FOR
DI MENSI ON XGR( NDGPH) , NUM_ NDGPH
DATA PTI TLE/
SE L CLUVE
CUUTSXEL E4T L TSFLL E+T
e THETAl 'L THETA

>
<

|12

D H H3/
CHECK FOR NUVBER OF GRAPHI NG VARI ABLES
1F(I GoH LE 0) RETURN
FOR WRI Tl
IF(.N(JT (NSTI . EQO OR NSTI .
1 NSTGPH) )) GOTO 210
¢ STORE PRESENT VALUES | N ARRY " XGR'
DO 110 I=L, | GPH
I'F(1. GT. NDGPH) GOTO 110
NUM | ) =I
N=NGPH( | )
MEMGPH | )

EQ NSTI MX. OR. NSTI . EQ. NSTGPH* ( NSTI /

NO. P
J-TH VALUE @8 THE M GRID PO NT ONTHE | -TH SLI CE
OR

110

112

115
120

124
125

L=LGPH(1)
XGR(1) =SELECT(I TYP(1),L, N, M
CONTI NUE

LOOP THRU VARI ABLES
NUMPLN=I GPH
KMAX=1+( IGPH- 1) / NUMPLN
DO 200 K=1, KMAX
Jli= 1+MJNFLN"( K- 1
J2=M NO( J1+NUMPLN- 1, | GPI

WRI TE HEADER: | GXX=FORMAT, | V=I NTVEL, NKOLS=NO COLUWNS HERE

. @.0.0R | GPHOP. EQ 0) GOO 125

NKOLS=1+J2- J1
VIRI TE( LUGRF, 112) CTI TLE, | GPH, NSTI MX, NSTGPH, DT
FORVAT(8ALO, /, 1X, 317, F9. 3, 2F9.3)
DO 115 J=)1,J2
VR TE(LUGRF, 120) J, PTI TLE(ITYP(J)) LGPH(J) , MGPH( J) , NGPH( J)
FORMAT(2X ' COLUMN ', | 3, ,AL0, 6H AT L=, 12,3H M, 13, 3H N=, 13)

I—Jl 2)

1

, YEAR

VR TE( LUGRF, 124)(NLMI)
FORMAT(4X ' YEAR ~_ UT', 401 1
PRI T THE WALUES (UP TO 40)
VIRI TE( LUGRF, 190) YEAR, UT, (XGR(J) , J=J1, J2)
FORMAT(1X F6. 0, F9. 4, 40( X, F10. 4))
VIRI TE NUVBERS AT END
00 | F(NST. EQ NSTMAX. AND. | GPHOP. EQ 1) WRI TE( LUGRF, 124) (NUM1)
11231, 32)
10 RETURN
END

FUNCTI ON SELECT(I TYPE, L, N, M
SELECT VARI ABLE BASED ON THE GRAPHI NG TABLE VALLES
| GPHranges from1 to 21
| NCLUDE ' COMMR0. FOR'
SELECT=0.0
MP=M NO( M1, MVAX)
NP=M NO( N+1, NI
GOTQ( 100, 110 120, 130, 140, 150, 160, 170, 180, 190, 200, 210,
1 220, 230 240, 250, 260, 270, 280, 290, 300, 310) 1 TYPE
GOTO
SELECT SHN M 11
SELECT= UHN M
GOTO 400
SELECT=VE N, M 13
GOTO 4
SELECT=UH N, M +U( L, N, M
GOTO 400
SELECT=VE N, M +V( L, N, M 15
GOTO 400
SELECT=WL, N, M
GOTO 40
SELECT=TSX(N, M *1. E+7 17
GOTO 4
SELECT=TSY(N, M *1. E+7
GOTO 400
SELECT=S(L, N, M
GOTO 400
SELECT=T(L, N, M 110
GOTO 400
SELECT=AH N, M / (D( N, M +SE( N, M+E)
GOoTO
SELECT=THETAL(N, M 112
GOTO 400
SELECT=THETA2( N, M
GOTO 400
SELECT=THETA3(N, M
GOTO 400
SELECT=AY L, N, M *1. E+4 ! 15
GOTO 400
SELECT=D\( L, N, M *1. E+4
GOT 0
SELECT=RI(L, N, M
GOTO 400
SELECT=WK N, M 118
GOTO 400
SELECT=W{( N, M
GOTO 400
SELECT=UHOLD(N, M / (D(N, M +SE(N M +D( N, MP) +SE(N, MP)) | 20
GOTO 400
SELECT=VHOLD(N, M / (D(N, M +SE(N M +D( NP, M +SE(NP, M) | 21
GOTO 400
SELECT=AR(L, N, M/ (D(N, M +SE(N M +E) 122
CONTI NUE

RETURN
END

o

o o o0

130
150

(e}

[eX¢e]

0000000 O

MECCA FILE : EXMODE. FOR

SUBROUTI NE EXMODE
JANUARY 1986 K. W HESS MEAD  VAX 11/ 750
PURPOE - TO COVPUTE EXTERMAL- MODE FLOARATES AND WATER LEVELS
FROM REVI SED EQUATI ONS FOR VARI ABLE GR D W DTH (TO
MODEL NARROW RI'VER W DTHS) .
| NCLUDE ' COMMRO. FOR
UPDATE THETA FUNCTI ONS
CALL THETAS
SET THE BOUNDARY CONDI TI ONS
CALL BNDR/1
UPDATE HORI ZONTAL VI SCOSI TY COEFFI CI ENTS
CALL HORM S
STORE PREVI OUS WATER LEVELS FOR THE SALI NI TY AND TEMP, CALCS.
| F(NSTE. @ 1) GOTO 150
DO 130 N-L, NVAX
DO 130 MEL, MVAX
UHOLD( N, M =UH(N, M

COVWPUTE VELQCI Tl ES
CALL UHVH
RETURN
END

SUBROUTI NE BNDRY1
OCTOBER 1984 K. W HESS MEAD  VAX11/750
PURPOE - TO SET THE EXTERMAL- MODE OPEN BOUNDARY WATER LEVEL OR
FLOWRATE CONDI Tl ONS.
VARI ABLES -
VAL

FT =
Is =

TIME PAST PREVIQUS HI/LO (HR)
GRI D | NCREMENT FOR RADI ATI ON TO ST VELOCI TY AT

TI DAL ELEVAT ON/ FLOARATE AT ENDS OF OCEAN BOUNDARY



0000000000000

100

110

C

o

120

130

o

140

145

o

1

133

0

155

190

210
200

oo

220

221

2

N

5

330

QUTSI DE EQUAL TO VELOCI TY I N | NTERI OR.
I TPO = DI RECTION OF QUTFLOW 1=X, -1=-X, 2=Y, -2=-Y
JTPO = TYPE OF OCEAN BOUNDARY CONDI TI ON

1 : WATER LEVEL SPECI FI CATI ON

2 © TRANSPQRT OUTFLOW

3 : ORLANSK RADI ATI ON OUTFLOW (REQUI RES W)
4

REI MANN | NVARI ENT RADI ATI ON OUTFLOW ( REQUI RES

= DIRECTI ON OF RIVER | NFLOW 1=X, -1=-X, 2=Y,
RI VERI NE_CONDI TI ON:  1=FLUME, 2=WATER FALLS
= GRID | NCREMENT FOR TIDES TO SET \ELOCI TY AT
OUTSI DE EQUA. TO VELOCI TY I N | NTERI OR.
NUMBER OF TIDAL BOUNDARI ES

RI VER FLOARATE (M *3/S)
1 NCLUDE '

COWRO
DI MENSI ON FI NAL( NDTI D2) , QRATE(NDRI VV2)
C1=DTE/ DL
| TEST=1 PRNT1
I F(NSTI . G. 10. AND. NSTE. GT. 1) | TEST=0
| F(I TEST.GT. 0) WRI TE( | SCR 100) U, NSTI
FORMAT(/, X, ' BIDRYL : F10.4," NSTI=

1 NUMDBG , NUVRI 12)

RANPT=. AMNl(l 0, CUVDAY)
RAMPR=AM NL( 1. 0, CUVDAY)
| F( NUMDBC LE. 0) GOTO 220
LOOP THRU OCEANI C BOUNDARI ES
DO 200 | B=1, NUMOBC
FIND THE LATEST VALUES FROMINPUT DATA
CALL RR(YT, | SCR, LUTI D, I ENDTD, DIl D, YTI D, NSI GT, NDTI D2, TDLEV, FI NAL)
F1=1'SI GN(1, | TPQ( I B))
| UHE- (1SIGN(1, | TPO(1B)) +1)/ 2
I SE=-1SIG\( 1, | TPO(I B
1 DI R=l ABY | TPX
IF(ITESTGI' [))V\RITE(ISCR 110) 1B, F1, I SE, | UH, I DI R JTRY | B), FI NAL( | B)
FORMAT(X,' I B=",12," | 'SE, IUH | DI R JTPO=" | F4. 1, 413,
1 VAL=, £, )
RUN AGROSS BOUNDARY AND SET CONDI TI ONS
KMAX | ABS MB1( | B) - MB2( | B) ) +I ABS(NBL( I B) - NB2( 1 B) )

DO 200 N=NBL(1B), NB2( | B)

DO 200 MHVBL(IB), MB2( | B)

K=K+1

EL=RAMPT*FI NAL( | SET1(I B))

I F(KMAX. @. 0) EL=RAMPT* ( FLOAT( K 1) *FI NAL(| SET2(1B)) +
1 FLOAT( KMWX+1- K) * FI NAL( | SET1(1B) ) )/ FLOAT( KMAX)

GOTQ( 120,130, 140, 150), JTPQ( | B)

1.8l NFLE WATER LEVI

SEPP( N, M=EL
SEP(N, M = 5* ( SE(N, M +SEPP(N, M)
GOTO 190

J =

NSTE, NUMOBC, NWWRI V
,16," NSTE=, 12,

PORT
1 F(1 ABS( ITPC(I B)) EQ 1) THEN
UHP( N, M UH) =
SEPP(N, M= SE(N MH SE)
ELSE

VHP(N+I UH M) =F1* EL
SEPP( N, M=SE( N+| SE, M
DI F

SEP( N. vv; = 5+(SE(N, M +SEPP(N, M)

DIATIO\I CONDI TI ON, ORLANSKI
1 F( | ABS(ITPQ(1B)) . EQ 2) GOTO 145
DEL SE=SE(N, M - SE( N, M+| SE
I F(D(N, Mi2* | SE) . GT. 0. ) DELSE=1.5* SE(N, M - 2. * SE( N, M+I SE)
1 + 5*SE(N M2*| SE)
SEPP( N, M=SE(N, M - C1* SQRT( E+AG . 5* (D( N, M +D( N, M+l SB
1 +SE(N, M+SE(N, M+ SE) )) * DELSE
SEP(N, M = 5* ( SE(N, M +SEPP(N, M)
0 190

DELSE=SE(N, M - SE(N+I SE, M
I F(D(N+2*1 SE, M . GT. 0. ) DELSE=1.5* SE(N, M - 2. * SE( N+ SE M
1 + 5% SE(N-2*1 SE, M
SEPP( N, M=SE(N, M - C1* SQRT( E+AG . 5* (D( N, M +D( N+I SE, M
1 +SE(N, M+SE( N+l SE, M ) ) * DELSE
SEP(N, M = 5% ( SE(N, M +SEPP(N, M)
GOTO 190

4. RADIATI ON_CONDI TI ON, RI EMNN | NVARI ENT
| F(I ABS(ITPO(1 B) ) . EQ 2) GOTO 15
SEPP( N, M=EL+F1* UH( N, M+l UH) / SQRT( E+AG*. 5% ( D( N, M +D(N, M¢| SE)
1 +SE(N, M+SE(N, M+ SE)))
SEP(N, M = 5% ( SE( N, M +SEPP(N, M)
GOTO 190

Y- DI RECTI ON
SEPP( N, M=EL+F1* VH( N+| UH, M / SQRT( E+AG" . 5* (D( N, M +D(N+I SE, M
1 +SE(N, M+SE( N+ SE, M)
SEP(N, M 5% ( SE( N, M +SEPP( N, M)
CONTI NUI

1F(I TEST GT. 0) WRI TE( I SCR, 210) N M EL, SEPP(N, M
FORMAT(3X ' N, ME', 214, EL=',F7.4,' SEPP=',F7.4)
CONTI NUE

RI VER FLOW BOUNDARI ES
| E(NUMRI V. EQ 0) RETURN

I F(NSTE. B 1. AND. | PRNT1. GT. 0) VRl TE(| SCR, 221) NSTI , NSTE, RAVPR
FORVAT(1X " BNDRYl RI VER BOUNDARI ES AT NSTI=', 16, NSTE='

1 RAVPRZ, 4

CALL RR(YF ISCR LURIV, I ENDRV, IRI V, YRI V, NSI GR, NDRI V2, QR V, QRATE)
DO N=1, N3 GR
RATE( N) =QRATE( | SETR(N) ) * RANVPI

| F(NSTE. B 1. AND. | PRNT1. GT. 0)wz| TE(I SCR, 225) N, | TPR(N) , ITPR(N) ,
1 1 SETR(N), RATE

FORMAT(1X ' NR=",12," | TPR JTPR , | SETR=", 12

1 " RATE x RAMPR (mt*3/s)=', F12 3)

ENDDO
DO 350 NR=1, NSI GR
S=0

IF(ITPR( NR) . LT.0)IS=-1
| 85=142*1S
F1=FLOAT(I SS)/ DL
DO 350 MEVRL(NR), MR2( NR)
DO 350 N-NRL(NR) ; NR2( NR)
I F(JTPR(\R) . EQ 1) GOTO 330

VWATER FALLS CONDI TI ON
SE(N, M =SE( N, M +DTE* RATE( NR)/(AREA(N M *DL*DL)
F2=DTE* RATE( NR) / ( AREA(N, M * DL*DL.
| F(NSTE. B 1. AND. | PRNT1. GT. 0) VRI TE( | SCR, *)

,F2

2i2,"

1 \I\ATER FALLS AT N, M=, N, M' DEL='
1F( | ABS( ITPR( NR)) . EQ 2) GOTO 340
X- DI RECTI

IBARFFNU:(I FI ELD( N, M+l 3) 0)
| F(1 BARR EQ 1. OR | BARR EQ 3) GO'O 350
| F(NSTE. G@. 1) UH( N, M+l S) =UHP( N, Mt S)
UHP( N, M1 S) =F1* RATE( NR) / BX( N, M S)
SEPP( N, M=SE( N, M| SS)

SE(N, M =E(N, M+ SS)

GOTO 350

2=-Y
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C
340

o

o

o

(e}

o

o

00000000 00O

350
360

90

100

110
120

130
140

I NPUT FLOW Y- DI RECTI ON
| BARR=MOL | FI ELD( N+ S, M , 10)

| F(1 BARR EQ 2. OR. | BARR. EQ 3) GO'O 350
I F(NSTE. G@. 1) VH( N+I 'S, M =VHP( N4 S, M)
VHP( N+I'S, M *Fl"RATE( NR) / BY( NS, M
SEPP(N M=SE( N+

SE(N, M) =E( N+ ss M

CONTI NUE

RETURN
END

SUBROUTI NE HORVI S
APRIL 1986 K. HESS MEAD VAX-11/750
PURPOE - TO UPDATE THE HOR ZONTAL EDDY VI SCOSI TY
VARI ABLES -
AH(,) = ARRAY TO STORE PRODUCT OF HORI ZONTAL
VI SCOSI TY AD DEPTH, AT GRI D CENTER

AH=AHO+CAHDL* SQRTU2( U, X) * * 2+2(  Y) ** 2+( U, Y+V, X

AHO = BACKGROUND VI SCOSI TY
CAH = FACTOR FOR VI SCOSI TY
| NCLUDE ' COMVR0. FOR'
DI MENSI ON UL( LSI ZE, NSI ZE, MsI ZB , VL( LS| ZE, NSI ZE, M8l ZE)
DATA | SMIG, ALFA/ 2, 1./
skip if necessary
IF(H—NISCLE 0. OR. MOD( NSTET, | H/I SC) . NE. 0) GOTO 180
save 3d velocity field

BOT
UL(L, N M=UE( N, M) +ALFA* U(L, N, i
VL(L. N. M=VE( N, M +ALFA* V(L. N, M
ENI

ENDDO
LOOP O/ER THE | NTERI OR CELLS
1)

NA=NAB( M/ 1000
NB=MOD( NAB( M) , 1000)

| F(NA. GT.NB) GOTO 120
MVEMAXO( M1, 1)

MP=M NO( M1, MVAX)

DO 110 N=NA, NB

I F(I FIELO{N, M . LT. 10. OR | FI ELQN, M . GE. KOCN) GOTO 110
NMVEMAXO( N 1, 1

NP=M NO( N-1, NVAX)
H=D( N, M +SE( N, M)
AHL=0.

I NTERIOR CELLS
DO 100 L=L, LBOT
I'F(I NTER EQ 0) GOTO 90
| F(I SMAG EQ 1) THEN
DUD

(REV 9/ 87)

Y=. 25%((UL( L, NP, M +UL(L, N, M) * AMAXO( NFLUX( N, M , NFLUX( N, MP) )
1 S(W(L, N, M+UL(L, NM M) *AMAXO( NFLUX(NM M), NFLUX( NM MP) )
2 +(W(L, NP, MW +UL( L, N MW) * AVAXO( NFLUX(N. MA , NFLUX(N, M )
3 S(W(L, N, NM+UL(L NM MV)) * AMAXO( NFLUX( NM M) , NFLUX(NM M) ) )
DVDX=. 25*((VL(L, N. M +VL(L, N, MP ) * AVAXO( MFLUX( N, M, NFLUX( NP, M )
1 S(OM(L, N, M +VL(L, N, MM ) *AMAXO( MFLUX( N, MV} , MFLUX( NP, MV) )
2 +(ML(L, NM MP) +VL( L, NM M) * AMAXO( MFLUX( N, M , MLUX(NM M )
3 ~(M(L, NM M +VL(L, NM M) * AMAXO( MFLUX( N, MM , NFLUX(NM MV) ) )
ELSE

DUDY=. 25%( ABS(UL(L, NP, M -UL(L N, M) +ABS(UL(L, N, M -UL( NMIW)
1 +MBS(UL(L, NP, MM - UL(L, N MV) ) +ABS(UL(L, N, Mv; uL(L, NM M) ))
DVDX=. 25%( ABS(VL(L, N,M - VL(L N, MP)) +ABS(VL(L, N, M - VL( N M) )
1 +ABS(VL(L, NM MP) - VL(L, N M) *ABS( VL( L, NM M -VL(L, NM MV ) )
ENDI F

ARG=2. * (((UL(L, N, M - UL(L, N, M) ) ** 2+
1 ((VL(L, NM-VL(L, NM M) ) **2) { DUDY+DVDX) **2

UPDATED VALUE

AMVEAHO +GAH* DL* SQRT( ARG)

1 F(AH3(L,N, M . EQ 0. 0) AH3( L, N, Nl =AMV H

1 F(AH3(L,N, M . GT. 0. 0) AH3( L, N, M =SQRT( AH3(L, N, M) * AMM H)

AHL= AH1+G(L)*AH3(L N M

AH(N, M =,

CONTI NUE

CONTI NUE

BOUNDARY CELLS
| F(NUMOBC LE. 0) GOTO 140
DO 130 | B=1, NUMOBC
| DI R=I ABY | T

IF(IDIRHgl)THEN

F1=| H/(D(NM!—IS)+SE(N,M0—IS))

AH(N, M—A—I(N Mt S) *

DO L=1, L

AHB(L, N, M=AH3(L, N, M+ S) *F1

ENDDO

ENDI F
y-dir

ENDDO
ENDI F
CONTI NUE
RI VER BOUNDARI ES
| F(NUMRI V. LE. 0) GOTO 160
DO 150 1 B=1, NUMRI V

$$"

=+
wnz

A
nz
“z
R

+SE(N+IS M)
SM*

i
L

AHS(L, N, M=AH3(L, N+I S, M *F2
ENDDO



150

(e}

160

170

-
©
o

0000000000 0OQO0

[elele]

150

160

(e}

C

C

ENDI F
CONTI NUE

CORNER VALUES
DO 170 ML, MVAX

NP=M NO( N-1, NVAX)

I F(I FIELG{N, M . LT. 10) GOTO 170
AHO(N, M = 25% ( AH( N, M +AH(N, MP)+AH( NP, M +AH( NP, MP) )
CONTI NUE

RETURN

END

SUBROUTI NE UHVH
JANUARY 1997

K. W HESS
PURPOE -

L NARROW RI VER W DTHS)

VARI ABES -
BX = GRID WDTH FOR FLON I N X DI RECTI QN
BY = GRID WDTH FOR FLON I N Y DI RECTI QN
THETAL = | NTEGRAL OF (1+U/UB)**2 TIMES UE*BX
THETA2 = | NTEGRAL OF (1+V/VB)**2 TI MES VE*BY
THETA3 = VERTI CAL | NTEGRAL OF UB*VB*(1+U/ LB) *( 1+V/ VB)

| NCLUDE * COWRO. FOR
BETAHEMAXO( 0, M NO( 1, | BETAH) )
BETAA=MAXO( 0, M NO( 1, | BETAA) )
CX1=. 25* DTE/ DL

=. 5% AG DTE/ DL

CX9=2. *DIE/ DL** 2 !
CX10=0. 1/RHOW

GAMVA=1. 0

F(1 BOTV.EQ 0) GAMVA=. 0

F(1 BOTV.EQ 3) GAMA=. 5

addi tional constant

X- DI RECTI ON SVEEP

NVEMAXO( N 1, 1)
NP=M NO( N-1, NMAX)

SWEEP DOAN THE COLUWN
DO 200 MHVAM MB

2, MVAX)
HS=D( N, M+BETAH* SE( N, M) +E
HP=D( N MP +BETAH* SE( N, MP) +E
HVED( N, MY +BETAH* SE( N, MM) +E
HPP=D( N, NPP) +BETAH* SE( N, MPP) +E
HB=. 5% ( HS+HP,
AREAP=AREA( N, M
HHECX2* ( H5+HP)

TOTAL STRESS FORMULATI ON
FBAR=. 5* (PHI (N, M) +PHI (N, MP) )
EDGE=AM NL( FEDGE( N, M , FEDGE( N,MP) )

XDT=DTE* (EDGE* (. 5* ( TSX(N, M +TSX( N, MP) ) - CX10* HB* DPADX- HB*
1 GSTARX(NM) FBAR" ( GAMMA* U( LBOT
Bl YES:

ETAC=0
BETAC=1 IFI X(BX(N, M)
DTFNVEDTE ( FBAR/ HB+BETACH THETSU( N M)
LOVER END _BOUNDARY CONDI TI QNS
| F(M GT. MM GOTO 160
AREAP=AREA( N, VP)
DVP=AREAP SE( N, VP) - CXL* ( BX( N, W) * UH( . IVP) - BX(N. M * LH(N, M
1 +2. % (BY(N, MP) * VH( N, NP) BY(NMNP) VH(NM MP) ) )
WATER LEVEL CONDI Ti
| F(1 LFT. @ 0) GOTO 150
DENOVEL. /( 1. +DTFNM
FA(M =( UH{ N, M +XDT+HH* SEP( N, M) * DENOM
FB( M =H-H*DENGM
GOTO 200
FLOARATE CONDI TI ON
FA(M UHF( N.M

ETAC=

I NTERIOR COVPUTATI ONAL GRI[5: MASS RECURSI ON
AREAX=AREAP
DENOVEL. /( AREAX+CXL* BX( N, MV) * FB( MM )
GA(' M) =( DNP+CX1* BX( N, M) * FA( M) * DENOM
GB( M =CX1* BX( N, M * DENOV
CHECK FOR UPPER BOUNDARY ( M:MB)
1 F(M EQ NB) GOTO 180
START COVPUTI NG THE MOVENTWM RECURSI ON ARRAYS
VB=( VH( N, M +VH( N, MP) +VH (NMMNH(NM MP) ) / ( FLOAT( NFLUX(N, M +
1 NFLUX(N MP) +NFLUX( NM M +NFLUX( NM MP) ) +E)
FCOR=EDGE ( FCOR0+DFDM: FLOAT( M- MOOR) +DFDN* FLOAT( N- NCOR) )
AREAP=AREA( N, VP
DVP=AREAP SE( N, MP) - CXL1* ( BX( N, NP) * UH( N, MP) - BX(N, M * LH(N, M
1 +2.* (BY(N, MP) * VH( N, MP) - BY( NM MP) * VH( NM MP) ) )
BXI =1. 0/ BX(N,
BP=CX9* ( L +BX( N, MP) * BXI ) * AH( N, MP)
BM=CX9* (L +BX(N, MW*BXI)*AH(N )
NON- LINEAR TERMVS
AUV=BETAA CX3* ( THETA3( N, M - THETA3(NM M )
CU=SI GN( L 0, UH(N, M)
ENL=BETAA CX5* ( 1. +CU) * BXI * THETAL( N, M)
FN2=BETAA CX5* ( (1. +CU) - (1. - CU)) *BXI * THETAL(N, M
FN3=BETAA CX5* (1. - CU) * BXI * THETAL( N, MP)
LATERAL VI SCOSI TY TERM
AHDUYY=CXa* (AHC(N, M * (UE( NP, M- UE(N. M +VE(N, MP) - VE(N, M) -
1 AHC(NMM * (UE(N, M - LE(NMMNE(NMNP) VE(NM M)) *(1. - BETAC)
SET RECURSI ON ARRA
Fl—- BM (H5+HM) -
+DTANM( BP+BM/ (HS+HP) +FN2
F BP/ ( HP+HPP) +FN3
F4=UH( N, M +XDT+AHDUYY+FCOR* VB-AUV
BXI P=F3/ BX( N, MP)
DENOVEL. /( GB( M * ( HHF1* FB( M) )+F2+BX( N, M * BXI P)
FA(M =( F4 F1* FA(MV) +GA( M * ( F1*FB( MV) +HH) - DMP* CX7* BX P) * DENOM
FB( M =( HH AREAP* CX7* BXI P) * DENGV
GOTO 200
UPPER END BOUNDARY CONDI TI QNS

TO COVMPUTE EXTERMAL- MODE FLOWRATES AND WATER LEVELS
FROM REVI SED EQUATI ONS FOR VARI ABLE GR D W DTH (TO

M+(1 GAMWA) * (LBOT- 1, N, M) )
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180

190

200

210
220

[elele]

280

300

310

(e}

330

340
350

360
370

1 F(

| RGT. @. 0) GOTO 190

DENOMEL. /( 1. +HH* GB( M +DTFNM)

FA(
FB(
Fl=

M =( UH N M +XDT+HH* GA( M) ) * ENOM
M =HHDENOM
UH( N, M +XDT+HH: GA( M

GOTO 200

FA(
FB|

M =UHR'N, M
M =0. 0

CONTI NUE

[ve]

LOOP BACK DOAN THE COLUMN, CALCULATI NG FLOARATE & WATER LEVEL
210 MVEMA, MB

M=NA+VB- N

UHP(
SEP(

1 F(
NE(

SEP(
CONTI
UHP
CONT!

[ve]

ILF

(N, M =FA(M - FB(M * SEP(N, M + 1)
(N, M =GA( M - GB( M * UHP( N,

MAKE SURE DEPTH | S PCSI TI VE
SEP(N,M +D( N, M . GT. 0. 0) GOTO 210
=NEGS1

(N, M =0. 10- D( N, M

| NUE

(N, MAM =FA( MAM) - FB( MAM) * SER N, MA)
| NUE

Y- DI RECTI ON  SVEEP
370 NR=1, NROW

T= ROW4, %\IR)

| RGT=I ROW5, NR)
NAMENA- 1

MVE

Hs=
HP=
HVE

HPP=

EVAXO(M1, 1)

D(N, M+BETAH* SE(N, M +E

D( NP, M +BETAH* SE( NP, M +E
D(NM_M +BETAH* SE(NM M +

D( NPR, M +BETAH* SE( NPP, M +E

FBAR=. 5* (PHI (N, M +PHI (NP, M) )

EDGE=AM NL( FE

DGE(N, M , FEDGE(NR M )
DTE* (EDGE* (. 5* ( TSY( N, M) +TSY( NP, M ) - CX10* HB* DPADY- HB*

YDT=
1 GSTARY( N M) - FBAR? ( GAVMA* V( LEOT, N, M *( 1. - GAMVA) * V(LBOT- 1, N, M ) )
CHANNEL NO. BETAC=0 YES: BETAC=1
BETAC=1- IFI X(BY(N, M)

DTF
1 F(

NVEDTE ( FBAR/ HB+BETAC* THETS/( N, M) )
ECK FOR LOWER END BOUNDARY CONDI TI ONS
N. GT. NAM) GOTO 310

AREAP=AREA( NP, M)

DNP=,
1-B

1 F(

AREAP SEP( NP, M - CX1* (BX( NP M * (UHP( NP, M +UH(NP,M )
X( NP, M * (UHP(NP NM+UH(NPM\/)))

VATER LEVEL CONDI
| LFT. @. 0) GOTO 300

DENOVE1. /(1. +DTFN

FA(
FB(
GOoT

FA(
FB(N)
GOoT!

N) =( VH N, M+YD"\I{!-HH*(SEPP(N M - SE(NP, M +SE(N, M ) )* DENOM
N) =HHDENOM

0 350

FLOARATE CONDI TI ON

N) VHF(N M

O 350
| NTERIOR COVPUTATI ONAL GRI[8: MASS RECURSI ON

AREAX=AREAP
DENOMEL. /( AREAX+CX5* BY( NM M * FB( NM) )

aa(
I F(

UB=
1

CCR—ED(E’

=( DIP+CX5* BY( NM M *FA(NM) * DENOM
N) =CX5* BY( N,
CHECK FOR UPPER END (N=NB)
N EQ NB) GOTO 330
ART COVPUTI NG THE MOVENTWM RECURSI ON ARRAYS
(UH(NM+UH(NP M +UH( N, I\M+UH(NP M) / (FLOAT(NFLUX(N. M +
UX( NP, M) +MFLUX( N, M) +MFLUK( N
O(R0+DFDM' FLOAT( MNL:OR) PN FLOAT( N- NGOR) )

AREAP=AREA( NP,

DNP-=,
1 -
BYI
BP=
BM=

AREAP* SEP( NP, M - CXL* ( BX( NP, M * ( UHP( NP, M +UH( NP, M) )

BX( NP, M/p (UHP( NP, MV) +UH( NP, M) ) )

=1, 0/ BY,

CX9*(L+BY(NP M *BYI ) * AH( NP, M
CX9% (L +BY(NM M *BYI ) * AH(N,M
NON- LINEAR TERMS

AUV=BETAA CX3* ( THETA3( N, M - THETA3( N, MV) )

ov=

FN1=|

FN2:

FN3=|

SIGN(L 0, VH(N, M)

BETAA CX5* (1. +CV) * BYI * THETA2(NM M

=BETAA CX5* ( (1. +CV) - (1. - CV)) * BYI * THETA2( N, M
BETAA CX5* (1. - CV) * BYI * THETA2( NP, M

LATERAL VI SCOSI TY TERM

AHDVXX=Co4* (AHO[N. M * (UE(NP, M- UE(N. M +VE(N. MP) - VE(N, M) -
1 AHC(N, Y * (UE(NPNM UE(N MM +VE( N, M - VE(N, M ) ) *( 1. - BETAC)

SET RECURSI CN

F1=- BM (F6+HM -
F2=1. +DTANM#( BP+BM/ ( HS+HP) +FN\2

F3=- BP/ ( HP+HPP+E) +FI

F4=VH(N, M +YDT+AHD\/XX- FCOR* UB-AUV- HH* ( SE(NP, M - SE(N M)

BYI P—F3/ BY(NP, M

DENOMEL. /( GB( N) * ( HH+FL* FB( NM) )+F2+BYI P*BY(N, M)

FA(N) (F4— F1* FA(NM +GA( N) * ( HH#F1* FB( NM) ) - DNP* CX8* Bl P) * DENOM
FB( N) =( HH CX8* AREAP* BYI P) * DENG/

GOTO 350

1 F(

UPPER END BOUNDARY CONDI TI ONS
| RGT. @. 0) GOTO 340

DENOMEL. /( 1. +HH* GB( N) +DTFNM)

FA(
FB(
[cojye]
FA(
B

m (VHN M+YDT+HH"(GA(N) SE(NP, M +SE(N, M) ) * DENOM

N VHF(N.M
N) =0. 0

CONTI NUE

DO

LOOP BACK DOWN THE ROW CALCULATI NG FLOWRATE AND WATER LEVEL
360 NN-NA, NB

N=NA+NB- NN

VHP,
SEPI

1 F(

(N, M =FA(N) - FB(N) * SEPP(N + 1, M
P(N, M=GA(N) - GB(N) * VHP(N, M

MAKE SURE DEPTHS ARE PCSI TIVE
SEPP(N M +D(N, M . GT. 0. 0) GOTO 360

NEGS=NEGS+1

SEPI

CONT
VHP
CONTI

Pl( Nm:\z/p:o. 10- D(N, M
( NAM M =FA( NAM) - FB( NAM * SEFP( NA, M
I NUE



c UPDATE AND SAVE VARI ABLES
F2=1.
| F(NSTE. B | SPLI T) THEN
F1=1.
F2=. 5/ FL\T( 1 SPLI T)
END | F
DO 390 N=L, NMAX
DO 390 ML, MVAX
UH(N, M) =UHP(N, M
VH(N, M =\HP( N, M
SE( N, M =EPP(N, M
HOLD( N, NI =F2* ( UHOLD( N, M +F1* (N, M) )
390 VHO_D(N M =F2* (VHOLD( N, M) +F1*\H( N, M) )
c COVPUTE EXTERNAL- MODE VELOG TY
DO 400 N=L, NMAX
NP=M NO( N-1, NIVAX)
DO 400 M::L MVAX
MP=M NO( M1, MVAX)
UE(N, M =UH(N, M * (1. +FLOAT(MFLUK(N, M) ) /
1 ((D(N, M+D(N. VP) +BETAH (SE(N, M+SE(N MP) ) +E))
VE(N, M =\H(N, M * ( 1. +FLOAT( NFLUX( N
1 ((D(N, M+D( NP, M +BETAH* ( SE(N,M +SE(NP, M ) +E) )
400 ~ CONTI NUE
RETURN
D
C
c FILE | NTRL. FOR
o T N T T N N e
c
suBROUTI NE | NTRAL
c K. W HESS
C PORPGE. - TO COMPUTE THE |TERNAL MODE VARI ABLES W TH VAR! ABLE
C W DTH. THESE ARE THE VERTI CAL VELOCI TIES, EDDY VI SCOS
c AND HORI ZONTAL VELOCI TY DEPARTURES FROM THE VERTI CAL
c MEAN.
c VAR ABLES -
C I'SKI P = I NDEX FOR I PPI NG THE UPDATE OF THE EDDY VI SCO
c
I NCLUDE ' COMMR0. FOR
c OHECK FOR SKIPPING ALL | NTERNAL- MODE CALCS
1F(I NTER EQ. 0) GOTO 1
¢ GET | NTERNAL- NCDE BaUNDARY CONDI TI ONS FOR NON- WATERFALLS
CALL BNDR'2
c UPDATE TURBULENT MOMENTUM TRANSFER COEFFI Cl ENTS,
1 F(1'VI SC.GT. 0. AND. (NSTI . LE. | HR OR MOD(NSTI, | VI SC) . EQ 0))
1 CALL VER/I S
c GET INTERNAL- MODE VELOC TIES
CALL UPVP
c GET \ERTI CAL VELOCI TY
CALL WERT
GET WPDATED THETA' S
100 CONTI NUE
RETURN
END
c
o T N T T N N e
c
SUBROUTI NE BNDRY2
c OCTOBER 1984 K. W HESS MEAD  VAX11/ 750
C PURPCE - TO SET THE RIVER'S | NTERNAL- MODE VELOQ TY BOUNDARY
C CONDI TI ONS FOR NOW- FALLS CONDI TI ON.
c VAR ABLES -
c QRIV = RIVER FLOARATE (M *3/S)
c JTPR() = RIVERINE CONDI TION: 1=FLUME, 2=WATER FALLS
| NCLUDE ' COMWR
¢ RIVER ECON BONDAR! ES
I F(NUMRI V. LE. 0) GOTO 130
c LOOP THRU THE RI VERS
DO 120 NR:L1, NUMRI V
| F(JTPR( \R) . EQ 2) GOTO 120
¢ FLUME CONDI TI ONS. ~ SET DI RECTI ON AND SENSE
1 DI R=I ABY( | TPR(NR) )
c 15=0
c | F(I TPR(NR) . LT. 0) I S=-
c F1=1,
c | F(I TPR(NR) . LE. 0) F1=-1.
F1=1 S| GN(L, | TPR(NR) )
1S=(1-1SIGN(1, | TPR(NR))) /2
¢ LOOP THRU CELLS AT BOUNDARY
uToP=0.
DO 110 MAVRL(NR), MR2( NR)
DO 110 NANRL(NR), NR2( NR)
c SET NEW VELOCI TI ES
F2=F1* UTQ®®
| BARR=0
I F(1DIR B 1) | BARR=MOX( | FI ELD(N, M+ S) , 10)
I F(1DIR B 2) | BARR=MOD( | FI ELD(N+I S, M . 10)
IF(1DIR B 1. AND. (1 BARR EQ 1. (R | BARR EQ. 3)) F2=0. 0
I F(1DIR B 2. AND. | BARR GE. 2) F2=0. 0
F3=Pl *DQ
DO 100 L=1, LBOT
FVE=COS( R3* FLOAT(L- 1))
I F(1DIR B 1) U(L, N, Mt S) =F2* F\E
I F(IDIR B 2) V(L. N+ 'S, M) =F2* F\E
100  CONTI NUE
110 CONTI NUE
120  CONTI NUE
130 RETURN
END
c
C
c
FUNCTI ON FRHO(SAL TVP)
c JUNE 199 K.'W HESS  CEOB
c PURPOE - TO GENERATE THE ADDED WATER DENSI TY DLE TO SALI NI TY
c (S) AND TEMPERATIRE (T) DEG C. THATIS,
C RHO = RHOW + 1000*FRHO(S, T)  kg/ nt*3
c MAMAEV FORMULATI QN

000

@Po

SS=AMAX1(SAL, 0. 0)
TT=AVAXL(TMP, 0. 0)

FRHO= 7. B 5+SS* (8. 02E- 4- 2. OE- 6 TT) - TT*( 3. 5E- 6+4, 69E 6*TT)
RETURN

END

FUNCTI ON FRHO2( S1, T1)
UNESCO FORMULATI QN

DATA RHOU 1000. /

TR=AMAX1(0. 0, T1)

SR=AMAX1(0. 0, S1)

RHOR = 99, 842594 + 6. 793952E-2* TR
©79.095290E-3*TR**2 + 1. 001685E- 4* TR**3
- 1.120083E-6*TR**4 + 6. 536332E- 9* TR**5

38

C
C
C
C OE - TO
C
C
C
C

RHOR = RHOR + (0.824493 - 4, 0899E-3*TR
+ 7.6438E-5*TR**2 - 8. 467E-7*TR**3
+ 5.3875E-9*TR**4) * SR
+ (-5.72466E-3 + 1.0227E-4*TR
- 1.6546E-6*TR**2) * SR*1.5
+ 4.8314E-4 * SR**2
FRHO=( RHQR- RHO0) * 1. E-3
RETURN
END

BhhHH

SUBR(]JTI NE GRADP( N, M | NTGRL)
COVPUTE HORI ZONTAL GRADI ENTS DUE TO DENSI TY.
NOTE: RHO = RHOW+ FRHO(S, T)
VAR ABLES -
INTGRL = | NDEX TO UPDATE | NTEGRATED PRESSLRE: 1=YES
I NCLUDE ' COMVRO. FOR'
SET INTI AL GRADI ENTS
DO 100 L=L, LBOT
1)=0.0
GRY( 1)=0.0
I'F(1 COUPL LE. 1. OR | BETAP. EQ 0.OR RAMPG. EQ 0.) RETURN

C SET CONSTANTS

MP=M NO( M1, MVAX)
NP=M NO( N1, NVAX)
COL=RAMPG AG/ DL
COP=COL* )

C SET BATHYMETRY VALUES

H1=(D( N, M +SE(N,
H2=( D( N, NP) +SE( N, MP) )
DELSX—SE(N MP) - SE(N, M
DEL HX=H2- H1

H3=( D( NP,M +SE(NP, M)
DELSY=SE(NP, M - SE(N, M
DELHY=H3-H1

C I NI TI ALl ZE PRESSURE AND DENBI TY TERMS

(e}

o

LOOP O/ER DEPTHS
1 F( NFLUX(N M . EQ 0. OR. H2. LE. 0.0) GOTO 120
RECTI ON_GRADI ENTS
00 116 ¢ =1, LBOT
Q=FLOAT(1- L) *DQ
SAVG=. 5* (S(L, N, M +S(L, N,
TAVG=. 5*(T(L, N, M +T(L, N
GRX( L) =( [ELSX+DELHX* Q) *
I F(L. EQ 1) GOTO 105
SAVGVP=. 5*(5(|_ N, MP) +S( L 1,
TAVGWP=. 5 (T(L, N, MP) +T( L-
SXP=SXP+@2* FRHO{ SAVGMP,
SAVGME. 5*(S(L, N, M +S( L-
TAVGME, 5*(T(L, N, M +T(L- 1,
SX=SX+C0P* FRHO( SAVGM, TAVGM)
GRX(L) =GRX( L) +( SXP* H2- SX* H1)
PX=PX+Cl (L) * GRX(L)
CONTI NUE

Y- DI RECTI ON
| F(NFLUX(N, M . EQ 0. OR. H3. LE. 0.0) GOTO 140
DO 130 L=1, LBOT
Q=FLOAT(1- L) *
SAVG=. 5* (S(L, N, M +S(L, NP, M)
TAVG=, 5*(T(L, N, M +T(L. NP, M )
GRY( L) =( LELSY+DELHY* Q) * COL* FRHX SAVG, TAVG)
I F(L. EQ 1) GOTO 130
| F(L. EQ 1) GOTO 125

SAVGNP=. 5 (S(L, NP, M +S( L- 1
TAVG\I 5 (T(L, NP, M +T(L-1,
SYP=SYP+Q2* FRHO{ SAVGNP, TAV!
SAVGN=. 5*(S(L, N, M +S(L-1, N, M)
TAVGN=. 5*(T(L, N. M +T( L- 1 N, M)
SY—SY+O(2'F

=GRY( L) +( SYP* H3- sv* HL)

PY—PY+C| (L) * GRY( L)
CONTI NUE

5

SAVG, TAVG)
1,
1

105
110

120

CONTI NUE

C | NTEGRATED PRESSURE

0000000000 O
=
T
X
mnann

| F(1 NTGRL NE. 1) GOTO 150
GSTARX(N,M =PX
GSTARY(N,M =PY

URN

END

SUBR(]JTI NE THETAS
N7 K. W HESS
PURPCBE TO COMPUTE THE THETA FUNCTI ONS.
VARI ABLES -
BX* UE* | NTEGRAL OVER DEPTH OF: (1 + U/ UE)**2
BY*VE* | NTEGRAL OVER DEPTH OF: (1 + V/ VE)**2

THETSU( | )
THETSV(,) =

1 NCLUDE ' COVMR0.
MVAXVEMVAX- 1
NIVAXVENVAX- 1
DO 250 ML, MVAXM
DO 250 N=L, NVAXI
IF(IFIELON, M .

TI MES CDRGAS H/ BX
| NTEGRAL OVER DEPTH OF (1 + VIVE)*ABS(1 + VI VE)
TI MES CDRGAS H/ B

M
LT. 10) GOTO 250

EXTERMAL- MODE ONLY
| F( 1 NTER NE. 0) GOTO 150
THL=1.0

C I NTERNAL MODE. GET RECI PROAL OF UE, VE

150 =1./ SIGN( AMAX1( ABS( UE( N, M) ), 0. 0001) , UE( N,

=1./ SIGN( AMAX1( ABS( VE(N, M ), 0. 0001) , VE(N, mg

C SUM OER DEPTH

TS1=0. 0

TS2=0. 0

DO 200 L=, LBOT

| F(1 BETAA LE. 0) GOTO 180
THL=THL+Q (L) * (1. +U(L, N, M *UBI) ** 2

UE* VE* | NTEGRAL OVER DEPTH OF: ( 1+U UE) * ( 1+V/ VE)
INTEGRAL OVER DEPTH OF (1 + U UE)*ABS(1 + Ul UE)



2493 TH2=TH2+G (L) * (1. +V(L, N, M *VBI) **2

2494 TH3=TH3+Q (L) *. 25*(UE(N M +U(L N, M +UE( N¢1, M +U(L, N1, M) *
2495 1 +V(L N, M +VE(N, Mr1) +V( L. N Mr1))
2496 180 IF(BX(NM LTlO)TSl TSl+CI(L) (1.+U(L, N, M *UBI ) * ABS( 1. +
2497 *UBI

2498 IF(BY(N M. LT.1. 0) TS2=TS2+C1 (1) * (1. +V(L, N, M *VBI ) * BS( 1. +
2499 1 V(L, N, M*VBI)

2500 200 CONTI NUE

2501 C CHECK MAGNI TUDES OF NON-LI NEAR TERM | NTEGRALS

2502 210 | F(IBETAA LE. 0) GOTO 230

2503 THETAL(N,M =. 5 (THETAL(N, M +AMINL( 10. 0, THL) * UE( N, M* BX(N. M)
2504 THETA2( N,M =. 5% ( THETA2( N, M +AMINL( 10. 0, TH2) * VE(N, M*BY(N, M )
2505 TH3=SI GN(AM N1( ABS(TH3), 10. 0) , TH3)

2506 I F(MOD(1 A ELD(N, M, 10) . GT. 0. OR | Fl ELD(N+1, M . LT. 10.CR.

2507 1 I FIELD(N Mr1). LT. 10. OR | FI ELO N+1, M¥1) . LT. 10) TH3=0. 0

2508 THETA3(N,M =. 5* (THETA3(N, M) +TH8)

2509 C SI DE FRI CTI ON TERVS

2510 230 THETSU(N,M =CDRGWS* TS1* ABS( UE(N, M) / ( DL* BX(N, M)

2511 THETSV( N, M) =CDRGAS* TS2* ABS( VE(N, M ) / (DL* BY(N, M )

2512 250 CONTI NUE

2513 RETURN

2514 END

2515 C

2516 c-

2517 C

2518 SUBROUTI NE_GETCJ(CJ, Ol , LBOT, LS ZE, | BOTV)

2519 C FACTOR TO REDI STRI BUTE ANY NON- ZERO | NTERNAL- MOCEL VELOCI TY,
2520 C MAI NTA NI NG SAVE BOTTOM VELOCI TY | F | BOTV=0.

2521 DI MENSI ON CJ(LSI ZE), CI ( LSI ZE)

2522 SUMEO.

2523 DO L=1, LEOT

2524 cJ(L)=1.

2525 L F(1'BOTV.EQ 0) CJ( L) =MAXO( M NO(LBOT- L, 2), 0)

2526 sum:suwo(l_) ci(

2527 DDO

2528 DO L=

2529 cJ(L) =CJ(L)/SUM

2530 ENDDO

2531 RETURN

2532 END

2533 C

7
2535 C

2536 SUBROUTI NE UPVP

2537

2538 MARCH 1996 K. W HESS  (EOB

2539 PURPCOE - TO COMPUTE THE | NTERNAL MODE VARI ABLES W TH VARI ABLE
2540 W DTH. THESE ARE THE VERTI CAL VELOCI TIES, EDDY VI SCOS
2541 AND HORI ZONTAL VELOCI TY DEPARTURES FROM THE VERTI CAL
2542 (SEE MECCA PROGRAVI DOCUVENTATI ON, PART B) .

2543 I NCLUDES NON- LI NEAR TERMS W O | F STATEVENTS AND
2544 HAS 3-D HORI ZONTAL VI SCOSI TY.

2545 VARI ABLES -

2546 I'B

OTV = BOTTOM B. C. | NDEX:
0: U0

1: AVDUZ = TBX first order DU DZ
2 : AWDU X = TBX second order DU DZ

N
o
»
[
0000000000000 00000

2550 3 : AU TBX | og-layer, md-1evel
2551 | TOPV = ORDER OF TOP B. C. DERI VATI VE
2552 1 : FIRST ORDER DU/ DZ
2553 2 : SECOND

2554 3 : FIRST-ORDER TOTAL
2555

2556 | NCLUDE ' COMVR0. FOR'

2557 DI MENSI ON UP( LSI ZE) , UPM LSI ZE,NSI ZE) , UPMV LSI ZE, NSIZE) , VP(LSI ZE)
2558 2 VPM LSI ZE, NSI ZE) , VPNV LSI ZE, NSI ZE) , FBC( LS ZE) , CJ(LSI ZE)
2559 CALL GETQ(CJ, Cl, LBOT, LSI ZE, | BOT

2560 C NONLI NEAR TERMS: | NCLUDE | F | BETAA=1
2561 FNONLO0=0.

2562 | F(1 BETAA NE. 0) FNONLO=1.

2563 C NONLI NEAR TERMS: FOR NONL, 1=NO, 2=YES
2564 BETAH=MAXO( 0, M NO( 1, | BETAH) )

2565 KOCN=10* KOCNBC

2566 KRI V=10* (KOCNBC+1)

2567 LAYRMELAYRS- 1

2568 DI FF=0.0

2569 C

2570

2571

2572

2573

2574

2575

2576

2577

2578

2579

2580

2581 C

2582 DO 90 L=1, LBOT

2583 90  FBC(L)=0.0

2584 1 F(1 TOPV.EQ 2) FBC( 2) =0. 33333

2585 C

2586 C BEG N LOOP THRU THE MESH

2587 DO 550 MAL, MVAX

2588 C STORE THE PRESENT VELOCI Tl ES

2589 DO 120 N=1, NMAX

2590 DO 120 L:l, LBOT

2591 I F(M GT. 1) GOTO 100

2592 UPMV L, N)=0

2593 VPMM L. N)=0. 0

2594 G)TO 110

2595 100 UPMM(L, N=UPM L, N)

2596 I F(M EQ 1) UPMM(L, N)=2. *UPM(L, M- U( L, N, M+1)
2597 VPMM L, N)=VPM L, N)

2598 110 UPML, N)=U(L, N, M

2599 VPM L, N) V(L. N, M

2600 IF(N. EQ ) VPM L, M =2. *V(L, N, - V( L, N+1, M
2601 120 CONTI NUE

2602 C DEFI NE THE COLUWN LIM TS

2603 NA=NAB( M/ 1000

2604 NB=NAB( M- 1000* NA

2605 | F(NA. GT.NB) GOTO 550

2606 DO 545 N=NA, NB

2607 Il =1 FI ELO{N,

2608 FECLLLLT. 10) GOTO 540

2609 I BARR=MOO( | |,

2610 | F(1 BARR EQ. 3) GOTO 540

2611 C T THE | NTERNAL PRESSURE GRADI ENT
2612 CALL GRAIP(N, M 1)

2613 MVEMAXO( M1, 1)

2614 MP=M NO( M1, MVAX)

2615 NMEMAXO(N 1, 1)

2616 NP=M NO( N-1, NVAX)

2617 C

2618 C X- DI RECTI ON HORI ZONTAL VELCCI TY DEPARTURE

(e}

[eXe}

180

220

270

280
C

BARR EQ 1. OR. M EQ MVAX) GOTO 330
F(1FIELO{N, M . EQ KOCN. AND. | FIELD( N, MP) . EQ KOCN) GOTO 330
CHECK FOR | NCLUSI ON OF NON-LI NEAR TERMS: NLT( 1=NQ 2=YES)
EDGE=AM NL( FEDGE(N, M , FEDGE( N, MP) )
FNONL=FNOLO
| F(EDGE. LT. 0. 55) FNONL=0.
CHECK FOR CHANNEL: NO=0, YES=1.
BETAC=1- IFI X(BX(N, M)
DEPTH-1 NDEPENDENT VAR! ABLES
£

L MP)
HPP=D( N, NP+1) +BETAH* SE( N, MP+1)
HB=. 5* ( HS+HP)
=1,/ (HB+E)
HI SQ=B2* H ** 2
TOTAL EXTERNAL RETARDI NG FQRCES PLUS S| DE STRESS
CFS=DT| * EETAC* CDRGWS/ ( DL* BX(N,M) )
XDT=DTI * ((TBX(N, M - . 5* TSX(N, M- . 5* TSX(N, MP) ) * HI +EDGE* GSTARX( N, M
1 + THETSUN, M *UE(N, M)
FCOR=EDGE FSPLI T* ( FCORO-+DFDIV FLOAT( M MOOR) +DFDN* FLGAT( N- NCOR) )
DELH=, 25*( SEPP( N, M +SEPP( N, MP)- SOLD( N, M - SOLD( N, MP)) * HI
RAP=B3* HI/ BX( N, M * ( BX( N, M) +BX(N, MP) )
RAMEB3* HI/ BX( N, M * ( BX(N, M) +BX(N, MM )
RBP=B4* HI
RBMEB4* HI

FAVG=1. / (E+FLOAT( NFLUX( N, M +NFLUX( NM M +NFLUX( N, MP)+NFLUX(NM MP) ) )

NON- LINEAR TERMS
CU=SIGN(L 0, UH(N, M)
| F(FNONL.EQ 0. ) THEN
ANA=0.

ELSE
F1=B7* HI /BX(N, M

HBXMEFL* BX( N, MM * ( HS+D( N, MV) +EETAHF SE(N, MV) )

HBX= F1* BX(N, M * ( HS+HP

HBXP=F1* BX( N, MP) * ( HP+HPP,

HCP=B8* Hi* ( HS+HP+D( NP, M +D( NP, MP) +BETAH* ( SE( NP, M +SE( NP, MP) ) )
HCM=BB* HI* ( HS+HP+D( NM M +D{ NV VP) +BETAH" ( SE(NM M +SE(NM M) ))
ANA=FNONL* ( BS* HI / BX( N, M * (( 1. -CU) * (THETAL(N, NP)*UH(N MP)

1 - THETAL(N, M * UH(N, M ) +( 1. +CU)* ( THETAL( N, M * UH( N, M

2 - THETAl(N MM *UH(N, MM ) ) +B6* H * (THETA3( N, M - THETAX NM M ) )
END

APPLY TOP BOUNDARY CONDI TI QNS
1 F(1 TOPV.EQ. 1) THEN
FA( 1) HB*DQ(AV(l N, M +AV( 1, N,MP)) * (TSX(N, M +TSX(N,MP) )
FB(1
ELSE IF(IT(PV EQ 2) THEN
FA( 1) =B9*HB* DQ (AV( 1, N, M +AV( 1 N, MP)) * (TSX(N, M +TSX N, MP) )
FB( 1) =B10
ELSE | F(ITOPV. EQ 3) THEN
DP=HI SQ* (AV(1, N, M +AV( 1, N, MP) )
GP=FNONL*B1* HI * (W 2, N, M +W( 2, N MP)

H3 )
LN, M-UPM 1, N +V(1, NM MP) -
AH3

*. 25%(AHB(1, N, M +AH3( 1, NM M+AH3( 1, N, MP) +AH3(1, NMMP)) )
UCEN=U( 1,N, M +UE( N, M
VB=(VPM 1, N) +VPM 1, NM +V( 1, N, NP) +V( 1, NM MP) ) * FAVG
ANB=FNONL* ( (1. - CU) * ( HBXP* ( U( 1,N, MP) +UE( N, MP) ) ** 2- HBX* ( UCEN) * * 2)
+(1,+CU)*(
(

HBX
HBX* (UCEN)* * 2- HBXM‘(UPM\/(l N)+LE(N M) **2)
NP, M +UCEN * (V( 1, N, M +VE(
)- ( UCEN+UPM( 1, NM+UE(NMM) (VPM 1, NV
4 +VE(NM M +V( 1, NM MP) +VE( NM

XDT1=, 5* OT1 * ( TSX(N, M+TSX(N MB) *Hi / DQ

DENOMVEL. /(1. +DELH+2. * ( DP- GP) +CFS* ABS( UCE!

FA(1) =(URM 1, N) * (1. - DELH) +( XDT- CFS* ABS( UCEN) * UE( N, M
1 - EDGE* DTl * GRX( 1) +FCOR* VB+DI FF+ANA- ANB) +XDT1) * DENOM
FB(1) =2. *( GP+DP) * DENOM

ENDI F

LOOP THRU THE DEPTHS

DO 220 L=2, LAYRS

DP=HI SQ* (AV( L, N, M +AV( L, N, WP)

DMEHI SQF (AV( L- 1, N, M) +AV( L- 1, N,MP))

VB=(VPM L, N) +VPM L, NM +v( L N, NP) +V( L, NM MP) ) * FAVG
MOVENTUM DI FFUSI ON T

DIFF-RAP*AHS(L N, V)¢ (U(L N M -U(L, N, M)

1 -RAMPARB(L. N. M *(U(L, N, M -UPMI

2 +(1, -BETAC) (RBP*(U(L, NP, M- UL, N,

3 *.25%(AB(L, N, M +AH3( L, NP, M+AH3(

4 M (

5

L
2

L
-RI "N, M - UPM L, NV) +V( L. NM MP) - VPM(

*. 25%(AB(L, N, M+AHS(L NM M+AH3( L, N, MP) +AH3( L, NMMP)) )

NON- LINEAR TER

UCEN=U( L, N, M) +UE( N, M
ANB—FNG\IL"((l - CQU) * (HBXP* (U( L, N, MP) +UE( N, MP) ) * * 2- HBX* ( UCEN) * *2)
+( 1. +CU) * ( HBX* (UCEN)* * 2- HBXMF (UPMV{ L, N) +LE( N, MV) ) * *2)

2 +HCP* (U(L, NP, M) +UE( NP, M +UCEN *

3 (V(L, N, M +VE(N, M) +V( L, N, MP) +VE( N, MP) )

4 - HOMF ( UEN+UPM_ L, NM) +UE( NM| M) *

5 (VPM L, W) +VE(NM M +V( L, NM M3 +VE(NM MP)) )
GVEFNONL*B1* HI * (W L- 1, N, M +W L= 1, N, MP) +W( L, N, M +W L, N, MP) )
GP=FNONL*BL* HI * (W L+1, N, M +W L+1. N, MP) +W L. N. M +W L N, MP) )

CALCUATE THE RECURSI VE TERVS
F1=GM DM
F2=1. +DELH+GV GP+DM+DP+CFS* ABY UCEN)

F3 DP
F4=UPM L, N) * ( 1. - DELH) +XDT- CFS*ABS( UCEN) * UE( N, M - EDGE* DTI * GRX( L)
1 +FCOR* VB+DI FF+ANA- ANB
DENOMEL. /( F2+F1*FB(L- 1))
FA( L) =( F4 F1*FA(L- 1)) * DENOM
FB( L) =( FBO( L) * Fi- F3) * DENOVI
CONTI NUE

APPLY BOTTOM BOUNDARY CONDITI ONS
| F(1 BOTV. EQ 0) THEN
UP( LBOT) = UE(N,
ELSE | F(IBOTV. EQ 1) THEN | FIRST- ORDER
RR=DQ* HB*( PHI (N, M +PHI (N, MP) ) /( AV( LAYRS, N, M +AV( LAYRS, N, MP))
UP( LBOT) < FA( LAYRS) RR* UE(N M)/ (1. +RR- FB( LAYRS))
ELSE | F(1BOTV. EQ 2
RR=DQ* HB*( PHI (N, M+PHI (N MP) ) /( AV( LAYRS, N, M +AV( LAYRS, N, MP) )
UP(LBOT) 2. * RR* UE( N, M) +FA( LAYRS- 1) - (4. - FB( LAYRS
1-1. ))*FA(LAYRS))I((A FB(LAYFS- 1)) * FB(LAYRS) - 3. - 2.* RR)
ELSE | F(IBOTV. EQ 3) THEN ! SIRESS AT M D- LEVEL
F1=. 25 (FH (N, M+PHI N, MP)
F2=. 50* ( A/( LAYRS, N, M +AV( LAYRS N, MP) ) / ( DQ* HB)
UP( LBOT) 5 FA( LAYRS) * ( F2- F1) - 2.* F1* UE(N, M) / ( F1+F2
1 - FB(LAYRS) * (F2- F1))
ENDI F

FIND WPDATED VELOCI TY, AND NET VELOCI TY
UNET=HAL FDQ* UP( LBOT)
DO 280 | =L, LAYRM
UP( LBOT- 1) =FA( LBOT- | ) +FB( LBOT-1 ) * UP( LBOT- | +1)
UNET=UNET+DQ* up( LBOT-1)

SECOND



290

300
310

320

000

330

[ele]

390

430

GOTO( 290,300, 290) , | TOPV
UP( 1) =FA(1) +FB( 1) * UP( 2)

UP(l) FB(l)*UP(Z)
UNET=UNET+HALFDQ* U
ENFORGE ZERO NET | NTERNAL- NODE FLOW

DO 320 L=1, LBOT

U(L, N, M =UP(L) - UNET*CJ(L)

Y- DI RECTI ON | NTERNAL MODE \ELOCI TY

1 F(1 BARR. GE. 2) GOTO 540
1 F(N. EQ GOTO 540
IF(IFI ELI:(N M . EQ KOCN. AND. | FIELD( NP, M . EQ KOCN) GOTO 540
CHECK FOR NON- LI NEAR TERVS
EDGE=AM NL( FEDGE( N, M , FEDGE( NP, M) )
FNONL=FNQLO
IF(EDGE LT. 0. 55) FNONL=0.
CK FOR CHANNEL: NO=0, YES-1.
BETAC=1 IFIX(BY(N, M)
DEPTH VARI ABLES
HS=D( N, M+BETAH* SE(N, M
HP=D( NP, M +BETAH* SE( NP, M
HPP=HP
| F(NP. LT.NMAX) HPP=D( NP+1, M) +BETAH* SE( NP+1, M
HB=. 5* ( HS+HP)
H=1./
CFS=DTI * EETAC* CDRGAS/ ( DL*BY(N,M) )
TOTAL EXTERNAL RETARDI NG FQRCE
YDT=DTI * ((TBY(N, m . 5*(TSY(N, M+TSY(NP, M) ) * Hl +EDGE* GSTARY( N, M
1 + (THETS/(N, M) *VE(N, M)
SQEB2*H ** 2
DL, 25% SEPP( N, M +SEPP( NP, M- SOLD( N, M - SOLD( NP, M) * Hi
FAVG=1. / (E+FLOAT( MFLUX( N, M ) +FLOAT( MFLUX( N, MV} )
1 +FLOAT( NFLUX( NP, M ) +FLOAT( MFLUX( NP, MV ) )
FCOR=EDGE FSPLI T+ ( FCOR0+DFDM FLOAT( M- MCOR) +DFDN* FLOAT( N- NCOR) )
RAP=B3* HI/ BY( N, M * ( BY( N, M) +BY(NP, M )
RAMEB3* HI/ BY( N, M * ( BY(N, M) +BY(NM M )
RBP=B4* HI
RBMEB4* HI
NON- LINEAR TERMS
CV=SI GN(1 0, VH(N, M)
I F(FNONL.EQ 0. ) THEN
ANA=0.

-33333" UP(3)+FA(1)
P(1

ELSE
F1=B7*HI /BY(N, M
HBYMEFL* BY( NM M * ( HS+D( NM M +EETAH* SE(NM M )
HBY=FL*BY( N, M * ( HS+HI
HBYP=F1* BY( NP, M * (H
HCP=B8* Hi* ( HS+HP+D( N, MP) +D( NP, MP) +BETAH ( SE( N, MP) +SE(
HCOMEBB* Hi* ( HS+HP+D( N, MV +D( NP, M) +BETAH ( SE( N, MV) +SE(
ANA=B5* HI/ BY(N, M * ( ( 1. - CV) * (THETA2(NP, M * VH( NP, M

1 - THETA2(N, M * VH(N, M ) +( 1. +CV)* ( THETA2( N, M * VH( N, M

2 THETAZ(NM M *VH(NM M ) ) +B6* H * ( THETA3( N, M - THETAX N, MV} )
END

NP, MP) ) )
NP, MV ) )

AGPLY TP BOUNDARY CONDI TI NS
I F(1 TOPV.EQ 1) THEN

FAg 1) HB*DQ’(AV(l N, M +AV(1, N2 M) *(TSY(N, M +TSY(NR M)

FB(1

ELSE IF(ITCPV EQ 2) THEN

FA(1) =. 66667* HB*DQ (AV( 1, N, M +AV( 1, NP, M) * (TSY( N, M+TSY( NP, M) )
FB(1) =1. 33333

ELSE | F(ITOPV. EQ 3) THEN

DP=HI SQ* (AV( 1, N, M +AV(1, NP, M)

GP=FNONL*BL* Hi * (W 2, N, M +W 2, N, M +W( 1, N, M +W( 1, NP,M) )

DI FF=RAP*AH3( 1, NP, M * (V( 1, NP, M- V( 1, N, M)

1 -RAMAH3(1,N,M*(V(1,N M-VPM 1, NV)

2 +(1.-BETAC) *(RBP* (U(1, NP, M - BPM 1, N +V( 1, N, MP)- V(1 N, M)
3 *.25%(A3(1, N, M +AH3( 1, NP, M+AH3( 1, N, MP) +AH3( 1, NP, MP) )
4 -RBMF(URVM 1, NP) - UPMM 1, N) +V(1, N, M - VPM 1, N) )

5 * 25*(A-l3 o N_M +AH3( 1, NP, M+AH3( 1, N, M) +AH3( 1, NB M) )

+UPM 1, NP) +UPMV( 1, NP) ) * FAVG
(NP, M) * * 2- HBY* ( VCEN) * *2)

+( 1, +G/) * ( HBY* { VCEN) * * 2- HBYWF ( VPM( 1, M+VE(NM M) **2)
2 +HOP* (U(L, N, M) +UE(N, M) +U( 1, NR, M +UE( NP, M ) * ( VCEl
3 +V(1, N, NP) +VE( N, MP) } - HOMF (UPNM( 1, N) LE(N,MW+UPM\/(1 NP)
4 +UE(NP, W ) * (VCEN+VPMV L, N) +\E( N, MV) ) )
YDT1=. 5% O7 * (TSY(N, M) +TSY( NP, M) * HI / DQ
DENOMEL, /( 1, +DELH+2. * ( DP- GP) +G-S* ABS( VCEN) )
FA(1) =(VAM( 1, N) * ( 1. - DELH) +( YDT- CFS* ABS( VCEN) * VE(N, M
1) - FCOR* UB+DI FF+ANA- ANB) +YDT1) * DENOM

LOOP THRU THE LAYERS
DO 430 L=2, LAYRS
DP=HI SQ* (AV( L, N, M +AV(L, NP, M) )
DMVEHI SQF (AV(L-1, N, M +AV( L- 1, NP M)
UB=( UPM L, N) +UPMV L, N) +UPM L, NP) +UPM\/(L NP) ) * FAVG

HORI ZONTAL DI FFUSI ON OF MOMENT!
DI FF=RAP*AHB(L, NP, M * (V(L, NP Y - V(L N, M)

- RAMAHB(L, N, M * (V(L, N, M VPN[L NV )

+(1. - BETAC) (RBP*(U(L, NP, M- LPM L, N) +V(L, N, M) - V(L N, M)

. 25¢(AB(L, N M +AH3( L, NP M+AHG( L, N, MP) +AH3( L, NP MP) )
- RBMF (URVM L. NP) - UPMV L. N) +V(L, N, M - VPM L, N) )

*. 25%(AB(L, N, M +AH3( L, NP, M+AH3( L, N, M) +AH3(L, NB. MV)) )

NON- LINEAR TERMS
VCEN=V( LN, M +VE( N, M
ANB=FNCNL® ( (1. - OV) *(HBYP (VLN M +VE(NP, M) * 2+ HBY* (VCEN) **2)

(1 +CV) * (HBY* (VCEN)* * 2- HBYM (VPM L, NM) +VE(NM M) ) **2)
2 +HCP* (U(L, N, M +UE( N, M+U(L NP M +UE( NP, M ) *
(VENHV(L, N, MP) +VE( N, WP)
4 - HOMF (URWM L, N) +UE( N, MV) +UPMI L, NP) +UE( NP, MV) ) *
N+

R wWNE

(RIS

5 L, N) +VE( N,
GVEFNONL*BL* HI * (W L- 1, N, M +W( L= 1, NP, M +W( L, N, M +W( L, NP, M) )
GP=FNONL*BL* HI * (W L+1. N, M +W L+1. NP, M +W L. N. M +W L NP, M)

COVPUTE THE RECURSI VE ARRAYS
F1=GM
S* ABS( VCEN)
+DELH+GM GP+DMFDP+FS
N(L N) * (1. - DELH) +YDT- FS*\E( N, M - EDGE* DTI * GRY( L) - FCOR* UB+DI FF
1 +ANA- ANB

DENOMEL. /( F2+F1* FB(L- 1))

FA( L) =( F4 F1*FA(L- 1) ) * DENOM
FB( L) =( FB( L) * F1- F3) * DENOVI
CONTI NUE

APPLY BOTTOM BOUNDARY COND TI ONS
1 F(1 BOTV. EQ 0) THEN

VP( LBOT) = VE(N, M

ELSE | F(1BOTV. EQ 1) THEN ! FI RST ORDER

RR=DQ* HB*( PHI (N, M +PHI (NP, M ) /( AV( LAYRS, N, M +AV( LAYRS, NP, M) )
VP(LBOT) 5 FA( LAYRS) - RR* VE( N, M)/(l +RR- FB( LAYRS))

ELSE | F(1BOTV. EQ 2) THEN

RR=DQ HB*( PHI (N, M +PHI (NP M))/(AV( LAYRS N, M)+AV( LARS, NP, M) )

40

480

490
500
510
520

530

(e}

540
550

000000 000

90

VP(LBOT) <( 2. * RR* VE( N, M) +FA( LAYRS- 1) - ( 4. - FB( LAYRS

1 -1.))*FALAYRS))/( (4. - FB(LAYRS- 1) ) * FB( LAYRS) - 3. - 2.*RR)
ELSE | F(1BOTV. EQ 3) THEN ! STRESS AT M D- LEVEL
F1=. 25*(FH (N, M +PHI (NP, M)

F2=. 50" (A/(LAYRS, N, M +AV(LAYRS NP, M)/ (DQ' HB)
VP(LBOT) % FA(LAYRS) * (F2- F1) - 2.* F1* VE(N. M) / ( F1+F2

1 -FB( LAYFS) (F2-F1))

END

FI I\D WDATED VELOCI TY AND NET VELOCI TY
OT)

VP( LBOT- 1) =FA( LBOT- | ) +FB( LBOT-1) * VP( LBOT- | +1)
UNET=UNET+DQ VP( LBOT

GOT(( 500,510, 500) , |TOPv
VP( 1) =FA(1) +FB( 1) * VP( 2)
GOTO 520

VP( 1) =FB(1) * VP( 2) - . 33333* VP( 3)+FA( 1)
UNET=UNET+HALFDQF VP( 1)
ENFORE ZERO NET FLO
DO 530 L=L, LBOT
V(L, N, M =VP( L) - UNET* CI( L)

SUBRQUTI NE VERVI S
SEPTENBER 1987 MEAD K. WHESS _ VAX 11/780
PURPOE - TO UPDATE ALL VERTI CAL EXCHANGE COEFFICI ENTS.
USE THE MONK AND ANDERSON FORMULATI ON.
VARI ABLES -
INDEX = RUN UPDATE |NDEX: 0=RESTART CONDI Tl ON, 1=NORMAI
RI CHNO = RI CHARDSON NUVBER = (D(RHC&/DZ}/((DU/DZ”Z)*RHO’Q
| NCLUDE * COWMR0. FOR
COVMON/ AL/ DTI MAX
BETAH=MAX( 0, M NO( 1, | BETAH) )
I F(NSTI . B 1) DTl MAX=1. E+10
SET VERTI CAL DENSI TY CHANGE (GM CC) PER METER

NMVAX
IF(1FI ELI:(N M . LE. 0) GOTO 120
NM:NAXO(MI 1)

MP=M NO( M1, MVAX)
NMEMAXO( N 1, 1)

NP=M NO( N—l, NMVAX)

HS=AMAX1(1. 0, D( N, M +BETAH* SE(N M) )
F1=- AG ( 16* DQ

F2=1./ (HS

DQ)
ESTABU SH WEI GHTI NG FACTORS FOR VELOCI TY
FD=1. / AVAXL( 1. 414, FLOAT( MFLUX(N, M +MFLUX(N, MV} ) )
FX1=FLOAT MFLUX(N, M) * FD
| F(M EQ 1) FX1=1. 0
FX2=FLOAT{ MFLUX(N, MM ) * FD
FD=1. / AMAX1( 1. 414, FLOAT( NFLUX(N, M +NFLUX(NM M ) )
FY1=FLOAT{ NFLUX(N, M) * FD
| F(N.EQ 1) FY1=1. 0
FY2=FLOAT( NFLUX( L M) *FD
LOOP THRU LAYERS
DO 100 L=, FRvRS
FAv= 0.

Q:ABS(FLO\T(l L) * DQ- HALFDQ)
m xing | ength for nonmentumdiffusivity
Z1=VONKAR HS* (1. - Q *Q**CRO
GET VELOI)I TY GRADI ENT
M- UL, N, W

(L, N, M- U(L+1, N, M) )+FX2* ( DUM
DELV=FY1*(V(L, N, M - V( L+1, N. M }+FY2* ( DVM
DUDZ= SQRT( DELU* * 2+DELV* * 2) * F2+
GET DENSI TY GRADIENT PER UN T DENSI TY
1 F(1 COUPL GT. 0) THEN
DELTA=FRHX( S(L, N, M, T(L, N, M) -FRHQ( S(L+1, N, M, T(L+L1 N, M)
ELSE

DELRHO=0.0000
DEL TA=DELRHO* HS* DQ
END | F
NEW RICHARDSON NUMBER: ALLQAS FOR NEGATI VE RI
RI CHNO=RAVPG* F1* DELTA/ ( DUDZ* * 2)
RI CHNO=AM\XL( RI M N, AM NL( R MAX RI CHNO) )
RI (L, N, M=RI CHNO
| F(RI CHNO GT. 0. 0) THEN

FAV=CRI CH 1) * (1. +CRI CH( 2) *RI CHNO) ** (- CRI CH( 3) )
E%ECRICHS) (1. +CRICH(6) *RI CHNO) ** (- CRI CH( 7))
FAV=CRI CH 1) * (1. +CRI CH( 4) * Rl CHNO** 2)

FDV=CRI CH 5) * (1. +CRI CH( 8) * Rl CHNO* * 2)

ENDI F

VI SNEW-AO+FAV* DUDZ* Z1* * 2
DI FNEW-D\0+FDV* DUDZ* Z1* * 2

UPDATE
I F(AV(L, N M. EQ 0. 0) THEN
AV(L, N, M=Vl SNEW

ELSE
AV( L, N, M=SQRT(AV(L, N, M * VI SNEW

END
IF(D\/(L NM. EQO 0) THEN
D\/(L N, M=DI F

D\/(DLlN M=SQRT(DV(L, N, M * DI FNEW

I F(L. GT. 1) AVMAX=ANAX1( AVMAX, A L, N, M) )
UPDATE SCALE EXPLI CI T | NTERNAL- MODE TI MESTEP BASED ON DI FFUSI ON
| F(HR. GT. HRCON2. AND. AVMAX. GT. 0. 0) DTI MAX=AM NI( DTI MAX,
1 . 25% (D HS) ** 2/ AVNAX)
CONTI NUE
CONTI NUE
LOOP THRU OCEANI C BOUNDARI ES
| F( NUMOBC LE. 0) RETURN
DO 200 | B=1, NUMOBC
DO 200 N=NB1( | B), NB2( | B)
DO 200 MAVBL( I B), MB2( | B)

MP=M
:\‘E(_:\‘ABS(ITPCXI B)).EQ 1) MP=M 139 GN(1, | TPO(1 B))
I F(1ABS(I1TPO(1 B)) . EQ 2) NP=N-19 GN( 1, | TPQ(| B) )
DO LAYRS



200

100

AV(L, N, M=AV( L, NP, MP)
DV(L, N, M=DV( L. NP, MP)

E:SCR,*)'UE',UT,' DTIMAX

DTl MAX=",
CR, *) ' A/MAX=", AVMAX

RT

K.W HESS MAD VAX 11/750
TO CALCULATE W THE PRODUCT OF H
| NCLUDE ' COMMR0. FOR

SET CONSTANTS

AND O DTI

LOOP THRU THE GRI D MESH

DO 140 MEL, MVAX

NA=NAB( M/ 1000

NB=NAB( M- 1000* NA

MVEMAXO( M1, 1)

MP=M NO( M1, MVAX)

| F(NA. GT.NB) GOTO 140

DO 130 N=NA, NB

I'F(I FIELO{N, M/ 10. LT. 1. OR | FI ELD(N, M / 10. EQ KOCNBC)GOTO 130
WATER GRI D HERE

HC=D( N, M+SE( N, M

F2=F1/ AREA(N, M

HVP=F2* BX N, M * ( HC+D( N, MP) +SE(N, MP) )

HMVEF2* BX N, MV) * ( HC+D( N, MV) +SE N, MM )

NP=M NO( N1, NI

NMEMAXO( N 1, 1)

HNP=F2* BY( N, M * ( HC+D( NP, M) +SE(NP, M )

HNMEF2* BYCNM M * ( HC+D( NM M +SE NV M )

WC | S THE PRODUCT OF THE DEPTH AND THE DI MENSI ONLESS VERT. VEL.

WiC( LBOT) =0. 0
DO 100 L=LAYRS, 1
WO( L) =WC(L+1) - (HNF’*(U(L N M+UL+1, N, M)-HW (UL, N MY

1 +U(L+1, N M) ) +HNP* (V(L, N, M) +\( L+1, N, M ) - HNVE (V( L, N\ M)
2 +V(L+1 W M

)
THE ADJUSTED DI MENSI ONLESS VERTI CAL VELOCI TY
DO 110 L=1, LBOT
WL, N, M 2AC( L) - We( 1) * FLOAT( LBO™- L) * DQ
NUE

o

o

o

o

o

100

105
110

SUBROUTI N FORCES

APRI L 1988
PURPOE -

K. W HESS NEAD  VAX11/ 750
TO SET THE | NTERFACI AL STRESS TI
BOTTOM STRESS AND W ND STRESS AND AI R TEMPERATURE
I NCLUDE ' COMMR0. FOR'

CET WND STRESS AND Al R TENPERATURE
I F(NSTE. KQ 1) CALL ATMOS

UPDATE BOTTOM STRESS
CALL BSTRES

UPDATE EXTERNAL PRESSURE GRADI ENTS
CALL ALGRAD
RETURN
END

SUBROUTI NE ATMOS

APRI L 1996 K. W HESS E®B SGA/IRS

PURPOE - TO SET THE W ND STRESS AND Al R TEMPERATURE

VARI ABLES -
| NCLUDE ' COMVRO. FOR'
COVMON/ NETOX/ TVET8( 2)
REAL*8 TNET8, FA8, FB8
F\’ANFVV\#AMNl(l 0, CUMDAY)

initidize
| F(NSI GWGT. 0. AND. | ENDWN. EQ. 0)GOTO 100
DPADX=0. 0

| TYPEL

| F(NSI GWEQ. 0) RETURN
| F(1 ENDWN EQ. 1) THEN
VR TE(6, %) NO
RETURN
ENDI F
check for time of available data
E

MORE GRI DDED W ND DATA'

CONTI NUL

1 F(1 PRNTL EQ 1) WRI TE( 6, 105) TMET8( 1), YT, TVET8( 2)
FORMAT(5X ' TMET8(1) =", F12.7,' YT=',F12.7,' TMET8(2)=',
| F(YT. GT.TMET8(2) ) THEN

save
TMET8( 1) =TVET8( 2)
DO N=1, NMX
DO Me1, MAX
FX(1, N M=FX(2, N, M
FY(1, N, M=FY(2, N. M
ENDDO

ENDDO

F12.7)

defaul t val ues

read rext array
1=2
CALL RDWNI( I, | END)
I F(I END. B 1) RETURN
1 F(I PRNTLEQ. 1) WRI TE( 6, 105) TVET8( 1), YT, TVET8( 2)
GOTO 110
ENDI F
get interpolated stress
FB8=( YT- IVET8( 1))/ ( TVET8(2) - TNET8(1))
F2=FB8
FA8=1. - FBB
F1=FA8
I F(I PRNTL EQ 1) WRI TE(6, *)" F1,2,

| TYPE1=", F1, F2,1 TYPEL

41

o

o

120
130

000000000 00O

o

o

110

TSX(N, M =RAVPW ( F1*EX( 1, N, M +R2* FX( 2
TSY(N, M =RAMPW ( F1* FY( 1, N, M +R2* FY( 2
I F(I TYPEL EQ 1) THEN
WL=TSX( N, M
VR=TSY( N,
WLO=SQRT(WL* * 2+Vi2* * 2)
CDRGAWECIR1 +CDR2* WLO
TSX( N, M) =DENRAT* CDRGAW WLO* WL
TSY( N, M =DENRAT* CDRGAW WLO* i@
=W

N, M)
N.M)

adj ust at nospheric pressure gradi ent
DPADX=RANPW DPADX
DPADY=RANPW DPADY

adj ust for shal | ow water
| F(DTAU2.LT. 0. 0) GOTO 130
DO 120 M, MVAX
DO 120 N-1, NMVAX
I F( MFLUX(N, M . EQ 1) THEN
DEFF=AM NL( D( N, M +SE( N, M , D( N, M+1) +SE( N, Mr1) )

. . F- DTAUL) / ( DTAU2- DTAUL) ) )

ENI
I F(NFLUX(N, M) . EQ
DEFF=AM NL( D( N,
FACTOR=AMXL( 0.
TSY(N, M =TSY( N

D(N+1 M +SE(N+1, M)
, ( DEFF- DTAUL) / ( DTAU2- DTAU) ) )

SUBROUTI NE BSTRES
SEPTENBER 1996 K. W HESS
PURPOE - TO UPDATE THE BOTTOM STRESS.
OF UH, TBY IS AT VH.
VARI ABLES -
I BOTV = BOTTOM CONDITI ON | NDEX
0 = NON-SLIP

1 = SLIP, FIRST ORDER
2 = SLIP, SECOND ORDER
3 = LOG LAYR
| NCLUDE ' COMVRO. FOR
DI MENSI ON UTQ( NSI ZE, MSI ZE) , VT@ NS ZE, S| ZE)
DATA Z0/ 0. 003/
SELECT ViEI GHTI NG FACTOR FOR OLD VS. NEW STRESS
FNEWEL.
FOLD=1. - NEW

COVPUTE THE WEI GHTI NG FACTARS FOR NO-SLI P AND L@5 LAYER STRESS
=1

F(I BOTVEQ[))GANNA.O
F(1 BOTV.EQ 3) GAMVA=.
COVPUTE THE TOTAL

DO M1, rvM\x

DO N=1,

UTQ( N, M=UE(N M +GAMVA* U( LBOT, N, M +( 1. - GAMMA) * U( LBO'- 1, N, M
o(N M =VE( N, M +GAMVA* V( LBOT, N, M +( 1. - GAMMA) *V( LBA'- 1, N, M

BOTTO\/I VELOCI TY

ENDDO
COWPUTE THE EFFECTI VE BOTTOM DRAG CCOEFFI Cl ENT, FHI
DO 110 ML, MVAX
DO 110 N=1, NMAX
TF(IFI ELE(N M LT. 10) GOTO 110
MVENMAXO( M
NM=MAXO( N 1 1
DRAG mEFFI CI ENT AT GRI D CENTER BASED ON LOCAL \ELOCI TY
UB=( UTQ( N M +UTQ( N, MM ) / ( FLOAT{ MFLUX( N, M) +MFLUX( N, Mj) ) +E)
VB=(VTO(N M +VTO({NM M ) / ( FLOAT{ NFLUX( N, M +NFLUX( NM M ) +E)
zero bottom vel ocity
| F(1 BOTV.EQ 0) THEN
PHI(N M-AV(LAYRS N, M/ ((D(N, M+E) * DQ)

I og |ayer
ELSE | F(IBOTV. EQ 3) THEN
PHI (N, M < 0. 4/ ALOG( . 5*D( N, M * DY Z0) ) * * 2* SQRT( UB* * 24VB* * 2)
ELSE

PHI (N, M =CDVB1+CDWB2* SQRT( UB* *2+VB* * 2)

NVAX
IF(IFI ELE(N M. LT. 10) GOTO 140
NP=M NO(N-1, NVAX

TNEWK=. 5%( PHI (N, M +PH (N, MP) ) *UTQ( N, M
TNEWr=. 5*( PHI (N, M +PHI (NP, M ) *VTQ( N, M

TI VE A/ERAGE
TBX(N, M =FOLD* TBX( N, M) +FNEW TREWK
TBY( N, M =FOLD* TBY( N, M +FNEW TREW
NUE

SUBROUTI NE_ALGRAD
APRIL 1988 HESS  MEAD
PURPOE - TO SEI' ALL"HOR ZOTAL DENSI TY GRADI ENTS

| NCLUDE ' COMMRO.
SET THC I NTERNAL PRESSURE RWP FACTOR

RAMPG=AMAXL( 0. , AM N1( 1. , ( HRL- HRCONL) / ( HRCON2- HRCONY) ) )
SET I N TI AL DENSI TY GRADI EN'S

| F( KONCEN EQ. 0) GOTO 330

DO 320 MHL, MVAX

DO 320 N-L, NVAX

I F(IFIELO N, M . LT. 10) GOTO 320
|

TBX |'S AT LOCATI ON



O 0O 000

(e}

00 000

(e}

100
101
103

1231
1232

C
1234

1240

SUBROUTI NE READZ
APRI L 1988 K. W HESS NEAD VAX 11/750

PURPOE - TO READ IN RUN-TIME FILE NAMES I N AN INTERACTI VE
MODE

I NCLUDE * COMMR0. FOR
ZERO QT INI TI AL ARRAYS
CALL ZERG
OPEN A LE AND READ THE CONTROL FILE
LUCON=LUKB
RAD=P| / 180.
DENRAT=RHOA/ RHOW
CALL RDCONL(JTEST, | VER)
CALL RDCON2(JTEST, | VER)
CALL RDCON3( JTEST, | VER)
OPEN QUTPUT PRI NT FILE
CALL FFOFEN( | O, FPRI NT)
OPEN GRAPHI NG FI LES
I F(1 GPH. @. 0) CALL FFOPEN( LUGRF, FGRAPH)
OPEN GEOGRAPHY FI LE
CALL FFOFEN( LUCON, FGEO)
CALL RDGEY LUCON)
CLCSE (L
GET INTI AL CONDI TI ONS
=0

||=(|cs EQl)THEN

o< FLOM'( NSTET) *DTE/ 3600.
CUMDAY=HR)/ 24.
NSTI T=NSTET/ | SPLI T

SUBROUTI NE RDCONL( JTEST, | VER)
OCTOBER 1984 K. HESS MAD  VAX 11/70 (REV 8-89)
PURPOE - TO READ | N THE CONTROL FILE
| NCLUDE ' COMMR0. FOR
DI MENSI ON MXNX( NPVBI Z)
TH'S IS FOR CON FILE VERSIONS 4 - 5  (8-89)
JVERL=4
JVER2
I UNI T=LUGN
READ DATA FILE HERE
READ( | UNIT, 100) CTI TLE
FORMAT( 8ALO
VIRI TE( | SR, 101) CTI TLE
FORMAT(5X ' CON FILE TI TLE: ', 8A10)
READ( | UNIT, 103) FGEO

FORVAT( AD)
READ( | UNIT, *) | VER, JTEST, KTEST

VIRI TE( I SQR, *) | VER, JTEST, KTEST
VR TE( | SR, 105) FGEO

FORMAT(5X ' GECGRAPHY FILE: ', AM0)

READ NDDEL CONFI GURATI ON DATA

| F(JTEST EQ 1) WRI TE(I SCR, 108)

FORMAT( 1X '"MODEL CONFI GURATI ON PARAVETERS' )

READ( | UNIT, 1002)

FORMAT( 1

FORMAT(/ , 1X)

READ( | UNIT, *, ERR=1108) HRMAX, HROUT, HROUTO, HRSAVE

| F(JTEST.EQ 1) PRI NT*, HRMAX, HRQT, HROUTO, HRSAVE

GOTO 1109

VR TE(| SR, 1107)

FORMAT(5X, ' *** (RDCON) ERROR READI NG HRMAX, ETC. **')
| NUE

CONT
READ( | UNIT, 1001)

READ( | UNIT, *, ERR=1118) DTE, | SPU T, LAYRS
DTI =I SPLIT* DTE

| F(JTEST.EQ 1) PRI NT*, DTE, | SPLIT, LAYRS
GOTO 1119

WRI TE(| R, 1117)

FORMAT(5X, ' *** (RDCON) ERROR READING DTE, |SPLIT, ETC. ***")

CONTI NUE

NDZM=LSI ZE- 1

| F(LAYRS. GE. 3. AND. LAYRS. LE. ND2V) GOTO 1122
VRl TE( | SRR, 1120) LAYRS, NDZM

FORMAT(1X, ' *** ERROR: LAYRS=',13,' IS NOT BETWEEN 3 AND ', |

STOP
CONTI NUE
TURBULEI\KIE VARI ABLES

DHAH=1

READ( | UNIT 1001)

READ( | UNIT, *, ERR=1217) AHOO, AHO, CAH, DHAH, RI M N, RI MAX

| F(JTEST.EQ 1) PRI NT*, AH00, AHO, CAH, DHAH, RI M N, RI MAX

GOTO 1220

VR TE(| SR, 1218)

FORMAT(5X ‘ *** (RDCON) ERROR FEADI NG AHO, CAH ***')
EAD( | UNIT, *, ERR=1222) AV00, AV0, ( CRI CH( 1),1=1,4)

| F(JTEST.EQ 1) PRI NT*, AV0O, AVO, (CRI CH( 1) , I =1, 4)

GOTO 1224

VR TE(| SR, 1223)
FORVAT(5X * *** (Rl El

I UNIT, *, ERR=1226) DV00, DVO, (CRI CH( 1) , | =5, 8)
| F(JTEST.EQ 1) PRI NT*, DV0O, DVO, (CRI CH( 1) , | =5, 8)
GOTO 1230

WRI TE(| SR, 1227

3)

RROR FEADI NG AVO, CRICHL, ETC ***')

FORMAT(5X ' *** (RDCON) ERROR FEADI NG DVO CRICH3, ETC ***')

UPDATE | NTERVALS
READ( I UNIT, *, ERR=1255) | HVI SC, VI SC, CRO
| F(JTEST.EQ 1) PRI NT*, | HVI SC, | M SC, CRO
GOTO 128

VR TE(| S®, 1256)

FORMAT(5X ' *** (RDCON) ERROR FEADI NG | HVI SC, |VISC. ***')
DRAG QOEFFI CI ENTS

READ( | UNIT, 1001)

| UNIT, *, ERR=1231) CDWB1, CDAB2, CDRG\S, CDR1, CDR2

| F(JTEST.EQ 1) PRI NT*, CDWB1, CDVE2, CDRGAS, CDR1, CDR2

GOTO 1234

VR TE(| SR, 1232)

FORMAT(5X ‘ *** (RDCON) ERROR FEADI NG CDVBL, CDWB2, (DRGS
HEATI NG CONSTANTS

READ(| UNIT, 1001)

READ( | UNIT, *, ERR=1240) ALB, DLORCT

| F(JTEST.EQ 1) PRI NT*, ALB, DLOPCT

GOTO 1245
VIRI TE( | S@R, 1244)

LERED)
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137
138

C
1390

(e}

[elele]

1392
1394

140

141
144
145
146

152
155

FORMAT(5X ' *** (RDCON) ERROR READI NG CLOUD, RH ***')
SW TCHES

READ( | UNIT, 1001)
| UNIT, *, ERR=1260) | COR, | BETAA, | BETAP, | BETAH
| F(JTEST.EQ 1) PRI NT*, | COR, | BETAA, | BETAP, | BETAH
0 1270

VARl TE(| S(R, 1262

FORMAT(5X ' *** (Rl ERROR READI NG | COR, ETC. ***)
I UNIT, *, ERR=1272) | EXTRN, INTER, KONCEN, | COUPL

| F(JTEST.EQ 1) PRI NT*, | EXTRN, | NTER, KONCEN, | COUPL

GOTO 1280

VR TE(| S®R, 1274
FORMAT(5X ' *** (RDCON) ERROR READI NG | EXTRN, ETC. ***')
READ( | UNIT, *, ERR=1285) | TOPV, | BOTV, | HEAT, | CPOS
| F(JTEST.EQ 1) PRI NT*, | TOPV, | BOV, | HEAT, | CPCS
GOTO 1290
VR TE(| SR, 1287)
Fowm(sx‘*** (RDCON) ERROR FEADI NG | HEAT, ETC. **+')
CONTI NUI

READ FRINT PARAVETERS

CONTI NUL
| F(JTEST EQ 1) WRI TE(| SCR, 135)
T(1X "MODEL PRI NT PARAVETERS')
READ( | UNIT, 1002)
PLAN M EW VARI ABLES

READ(| UNIT, *, ERR=137) (JPRNT(1), | =1
| F(JTEST.EQ 1) PRI NT*, (JPRNT(1), | =1
GOTO 1390
VR TE(| SR, 138)
FORMAT(5X ' *** (RDCON) ERROR FEADI NG JPRNT, ETC, ***')

PAGE FORVATS
READ( | UNIT, 1001)
READ( | UNIT, *, ERR=1392) KPRNT1, KPRNT2
| F( JTEST EQ 1) PRI NT*, KPRNT1, KFRNT2
GoTO

VRI TE(I IR, 1394)
FORMAT(5X, ' *** (RDCON) ERROR READI NG | EXTRN, ETC. ***')
PRI NT AT ALL LEVELS
READ( | UNIT, 1001)
I UNIT, *, ERR=141) NPRWN
| F(JTEST.EQ 1) PRI NT*, NPRMN
0 144

VR TE(| S®, 142)

FORMAT(5X ‘ *** (RDCON) ERROR FEADI NG NPRWN, ETC. **+')

| F(NPRVN. LE. NDPRN) GOTO 146

VIRI TE(| S@, 145) NPRMN, NDPRNN

FORMAT(1X ‘ *** ERROR NPRMN=',12,' GREATER THAN NDRRN=', | 2)
STOP

CONTI NUE

I F( NPRVN. GT. 0) READ( | UNI T, *) (| FRMN(J), J=1, NPRWN)

| F( NPRMN. GT. 0) PRI NT*, (IPRNN(J) J=1, NPRW)
CELLS I N LONG TUDI NAL SECTION

READ( | UNIT, 1001)

READ( | UNIT, *, ERR=1400) | SLI CE

| F(JTEST.EQ 1) PRI NT*, | SLI CE

GOTO 1406

VIRI TE( | S@, 1402)

FORMAT(1X ' *** ERROR READI NG ISLICE ***')

1 F(1 SLI CE LE. NDSLCL) GOTO 1406

VIRI TE( | S@R, 1404) | SLI CE, NDSLCL

FORMAT(1X ' *** ERROR | SLICE=',

STOP

N

GREATER THAN NOBLCl1=',12)

CONTI NUE
| F(1 SLI CE EQ 0) GOTO 180
DO 170 I =L, I'SLI CE
IUNIT, *) JSLI CE(1), (MXNX(J), J=1, JSLI CE(1))
| F(JTEST.EQ 1) PRI NT*, JSLI CE(1), ( MKNX(J) , J=1, JSLI CE(1))
I F(JSLICH I') . LE. NDSLC2) GOTO 15
WRI TE( | S@, 152) JSLI CE(1) , NDSLQ@
FORMAT(1X ' *** ERROR JSLICE=',12,' GREATER THAT NIBLC2=',
STOP

NTOTAL=0

DO 160 J=1, JSLI CE(|

MBLI CE(J, 1) =MXNX(J) 7 1

NSLI CE(J,1 ) =MXNX(J) - 1000*(ND(N>(J)11000)

1 F(J. GT. 1) THEN

NDI F=I ABY NSLI CE(J, ) - NSLI CE(J-1,1))

NDIF:IABSNSLICE(J,I)-NBLICE(}LI))

NTOTAL=NTOTAL +1

I'F(. NOT. ((MDI F. EQ 0. AND. NDI F. G’O) xR
0).

2)

V\RITE(ISG? 157 )1, MDIF, NDI F

FORMAT] 1X'***ERRCR INSLICENO. =",12," MIF=",
1 13," AND NDI F='

STOP

E
CELLS FOR LATER GRAPHI NG
READ( | UNIT, 1001)
I UNIT, *, ERR=1411) | GPH, NSTGPH, | GPHOP
| F(JTEST.EQ 1) PRI NT*, | GPH, NSTGPH, | GPHOP
GOTO 1420
VR TE(| SR, 1412)
FORMAT(5X ' *** ERROR READI NG IGPH, NGPH ***')
I F(1 GPH. LE. 0) GOTO 191
| F(1 GPH. LE. NDGPH) GOTO 1430
VR TE(| SR, 1424) | GPH, NDGPH
FORNAT( 1X'*** ERROR | GPH=', 12, GREATER THAN NDGRH', 12)

JGPH:MNU(lGPH 36)

DO 190 |1, | GPH

I'F(1. GT. JGPH) READ( | UNI T, *) X

I F(1. LE. JGPH) READ( | UNI T, *, ERR=L85) LGPH( 1), MGPH( 1) , NGPH(1), I TYP(1)
| F(JTEST.EQ. 1) PRI NT*, LGPH( 1), M6PH( 1), NGPH( 1), I TYP(1)

GOTO 190

VIR TE( | SR, 186)

FORVAT(5X ' ***" (RDCON) ERROR FEADI NG LGPH, MGPH, ETC ***')
CONTI NUE

CONTI NUE

| GPH=JGPH

RETURN

END

SUBROUTI NE RDCON2( JTEST, | VER)

JUNE 1994 K. HESS CEOB

PURPOE - TO READ I N THE EN/I RCNVENTAL DATA AS EPARATE FI LES
| NCLUDE ' COMVRO. FOR'
CHARACTER 40 FDATA
I UNI T=LUGON



| U=LUCON
C READ RIN START DATE
| F(JTEST.EQ 1) WRI TE( | SCR, 90)
90 FORMAT(1X ' TI ME VARI ABLE | NPUTS')
READ( | UNIT, 1002)
1001 FORMAT( 1
1002 FORMAT(/ ,1X)
READ(IUNIT *, ERR=95 ) | YEAR, MONTH, | DAY, | HOUR, | M N
I F(1 YEARLT. 100) | YEAR=I YEAR+1900
YEAR=I YEAR
YEARO=YER
EARL=YER
| F(JTEST.EQ 1) PRI NT*, ' YEAR=", | YEAR, MONTH, | DAY, | HOUR | M N
GOTO 98
95 WRI TE(| SRR, 96 )
96 FORMAT(5X ' *** (RDCON) ERROR READI NG | YEAR, ETC. ***')
STOP
98 CALL JULIAN( | YEAR, MONTH, | DAY, Ur, NDAYMO)
UTO=UT+( RLOAT( | HOUR) +FLOAT(1 MN) / 60. )/24
I F(JTEST.EQ 1) PRI NT*, ' UTO=", UTO
C
C READ Tl DAL WATER LEVEL DATA
VIRI TE(I S@R, *) '
WRI TE(| SQR, *) ' WATER LEVEL DATA
CALL I RR(I'U, I SCR, LUTI D, | ENDTD, DTI D, YTI D, NSI GT, NDTI 2, TDLEV)
C
C READ WND DATA:
VIRI TE(I S@R, *)*
WRI TE(| SQR, *) ' WND DATA'
READ( | UNIT, 1001)
READ(I UNIT, ¥) NSI GW
| ENDWN=0
I F(NSI GNEQ 0) THEN
VIRI TE( | SR *) '
WRI TE(| SR, *)" NO | NPUT DATA '
| ENDWN=1
GOTO 300
ENDI F
READ( | UNIT, 100) FDATA
100 FORMAT(A40)
WRI TE( | SR, 130) FDATA, NSI GW LUWD
130 FORMAT(5X ' FILE NAME=', A40,/,5¢,"NSIG=",12," LUT=",12)
CALL FUOFEN( LUWND, FDATA)
DO 220 14,2
220 CALL RDNND(I | END)
| ENDWR=1 BEND
300 CONTI NUE
C
C READ IN RI VER FLOARATE DATA
VRITE( I SR *)
WRI TE(| SQR, *) ' RI VER FLOWRATE DATA'
CALL I RR(I'U, I SCR, LURI'V, | ENDRV, DRI V, YRI V, NSI GR, NDRI \2, QRI V)
C READ IN CCEANI C SALI NI TY CONCENTRATI ON
VR TE(1 SR %)
WRI TE(| SQR, *) ' OCEAN SALI NI TY DATA'
CALL I RR(I' U, I SCR, LUSAL, | ENDSO,DSAL, YSAL, NSI GS, NDOCN2, SALOCN)
C READ IN CEEANI C TEMPERATURES
VR TE(I SR %)
WRI TE(| SR, *) ' OCEAN TEMPERATURE DATA'
CALL I RR(I' U, I SCR, LUCCT, | ENDTO,DOTP, YOTP, NSI GTO, NDOON2, TMPOCN)
C
C READ IN RI VER TEMPERATURES
WRI TE( | SRR, *
WRI TE(| S@R, *)' RI VER TEMPERATURE DATA'
CALL I RR(I' U, I SCR, LURVT, | ENDRT, DRVT, YRVT, NSI GRT, NDRIV2, TRI V)
o} READ IN ADDI TI ONAL MET DATA
VIRI TE(| S@R, *)*
WRI TE(| SQR, *) ' ADDI TI ONAL MET DATA'
CALL | RR(IU, | SCR, LUMET, | ENDMT, DVET, YMET, NSI GV NDVET2, VVET)
C
C READ IN | NI TI AL CONDI TI ONS | NDEX AND FI LE
READ( | UNIT, 1001)
READ(| UNIT, *) | CS
VR TE(| SR 510) | CS
510 FORMAT(/,1X,'INITIALI ZATION. 1CS=",12)
| F(1 CS. EQ 0) GOTO 600
READ(| UNIT, 100) FI NI T
WRI TE(| S@R, 520) FINI T
520 FORMAT(1X' | NI TIALIZATI ON FI LE NAVE=', A40)
600 CONTI NUE
RETURN
END
[ T
C
SUBROUTI NE RDCO\B(JTEST | VER)
C OCTOBER 1984 K. HESS MEAD VAX 11/70 (REV 8-89)
C PURPOE - TO READ IN THE CONTROL FILE
| NCLUDE ' COMMR0. FOR'
DI MENSI ON MXNX( NPMSI Z)
| UNI T=LUGON
c READ OJTPUT FI LE NAMES
READ( | UNIT, 1001)
1001 FORMAT(1X
I UNIT, 440) FPRI NT
I UNIT, 440) FGRAPH
READ( | UNIT, 440) FMED
WRI TE( 6, *) ' OUTPUT FI LE NAMES'
WRI TE( 6,440) FPRI NT
WRI TE( 6,440) FGRAPH
WRI TE( 6, 440) FMED
440 FORMAT( 10X, A40)
C READ H\ID OF DATA STATEMENT
I UNIT, 1001
1 F(JTEST EQ 1) WRI TE(| SCR, 1303)
1303 FORMAT(1 END OF CONTROL FILE READ)
RETURN
END
C
C--
C
SUBF\’CXJTI NE JULI AN( 1Y, MO, | DAY, UN)
C 1995 HESS CEOB Sd 4D
c pur pese - to convert year, month, etc to a Julian date and
c nunber of hours fromstart of year
C NOTE UT IS NOS CONVENTI O\, SO NOON ON JANUARY 1
o} IS UT=1.50
DI MENSI ON NVON( 12, 2)
DATA NMON 0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334,
1 0, 31, 60, 91, 121, 152, 182, 213, 244, 274, 305, 3%/
C CONVERT TO 4-DIG T I F NOT

1 YEAR=I YRI( 1Y)
| ook for |eap year

43

L=1
I'F( | YEAR, 4) . EQ 0. AND. (. NOT. ( MOD( | YEAR, 100) . EQ 0. AND.
1 MOD( | YEAR, 400) . NE. 0) ) ) L=2
UT=NVON( MO, L) +1 DAY
RETURN
END
o T T T N e
FUNCTI ON | YR4( 1Y)
| YR4=I Y
1 F(1'Y. LT.100. AND. | Y. GT. 50) | YR4=I Y+1900
I F(1'Y. LT.50) | YR4=I Y+2000
RETURN
END
o T T T N N N e
SUBRoun NE FFOPEN( | UNI T, FNAVE)
c RPOE - TO OPEN A FORVATTED FI LE
CHARACTER FNANE* (*)
100 OPEN(UNI T=I UNI T, FI LE=FNAME, FORVE' FORVATTED' , STATUS= UNKNOWN |,
1 | OSTAT=IER, ERR=110)
GOTO 140
110 WRI TE( 6, 120) FNAVE
120 Fm\fAT(lx ***ERROR IN FILE : ', A50,/,x, ' ***RUN TERV NATED )
140 REI'URN
END
[ o T eSS
SUBRoun NE FUOPEN( | UNI T, FNAVE)
c PURPOE - TO OPEN A FORMATIED FI LE
CHARACTER FNANE* ( *)
100 OPEN(UNI T=I UNI T, FI LE=FNAME, FORVE' UNFORMATTED , STATUS=" UNKNOWN |,
1 | OSTAT=IER, ERR=110)
GOTO 140
110 WRI TE(6, 120) FNAVE
120 FORMAT(1X ' ***ERROR IN FILE : ', A50,/,x, ' ***RUN TERV NATED )
sTOP
140 RETURN
END
c
0
c
SUBRQUTI NE RDGEQY | GEO)
c OCTOBER 1984 K. W HESS ASIC/MEAD  VAX 11/750
c PURPCE - TO READ | N PARAMETERS, PLUS | FI ELD, DEPTH, AND
C FLAG DATA.
C VAR ABLES -
c I AH = | NDEX TO READ HORI Z. EDDY VI SCOSITY: 0=NO
C IGRID = | NDEX TO READ STRETCHED GRI DS: 0=ND, 1=READ XE, YE
C 2=READ NSEGX ETC.
C NUMBXY = NUMBER OF CHANNEL GRI DS
C NO,NR = NUMBER OF OEAN, RIVER BOUNDARY (ELLS AS
C DETERM NED BY | FI ELD
c NG, NRV1 = NUMBER OF OEAN, RIVER BOUNDARY ELLS AS
c DETERM NED BY NUMOBC, NUMRIV
c XC(,) = DI STANCE FROM ORI G N TO GRI D CENTER
c XL(,) = DI STANCE TOLOWER SIDE OF GRID M
| NCLUDE ' COWMR20. FOR
DI MENSI ON NUM NPMSI Z) , XL( NPNSIZ) YL(NPMSI 2)
CHARACTER 10 FORM_GTi TLE( 6,
DATA NDX, NDY/ MBI ZE, NSI ZE/
c TH'S IS VERSION 2 (8-89)
JVER=2
READ IN MECCA FI LE HEADER B.OCK
200 READ( | GEQ 202) (GTI TLE(N), N=1, 6)
202 FORMAT(1X 6A10
READ(| GEQ *) J, | TEST
I F(1 TEST.EQ. 1) WRI TE(| SCR, 2200)( GTI TLE(N), N=1, 6) , J
2200 FORMAT(/,5X, ' GEOGRAPHY Fi LE',/, 1X,' TI TLE=', 6A10, J=",13)
1 F(J. NE. VER) THEN
VIRI TE(| SQR, 204) J, JVER
204 FCRNAT(lX'INPUT FILE I'S VERSION=',12," RDGEO | S \ERSI ON=', 1 2
RUN 'S STOPPED )
STCP
END I F
[
[§] GRI D PARAVETERS
READ( | GEQ 1002)
1001 FORMAT( 1
1002 FORMAT(/,1X
READ( | GEQ *, ERR=222) NVAX, MVAX,
I F(I TEST.EQ 1) WRI TE(| SCR, 2220)NNAX MVAX, DL
2220 FORMAT(1X ' NMAX, MVAX, DL=', 21 5, E10. 5)
222 VR TE(I SR, 224)
224 FORMAT(1X'***' (RDGEO) ERROR FEADI NG NMAX, MVAX, DL ***')
226 | F(MVAX. LE. NDX. AND. NMAX. LE. NDY) GOTO 228
VIRI TE( | S@, 227) NMAX, NDY, MVAX, NDX
227 FORMAT(1X'*** ERROR NMAX=',I3," GI NDY=',13,' ORMWAX=',I3,
1 GT ND¥',13)
STOP
228 CONTI NUE
READ( | GEQ 1001)
EAD( | GEQ *, ERR=232) NCOR, MCOR, BSNLAT, BSNLON, BSNANG
| F(I TEST.EQ 1) WRI TE( | SCR, 2260JNCOR, MOOR, BSNLAT, BSNLON, BSNANG
2260 FORMAT(1X ' NCOR=', 21 5, 3F10. 3)
0 234
232 VR TE(| S®, 233)
233 FORMAT(1X'**** RDGEO. PROBLEMREADI NG LINE NCOR MIR, ETC ***')
RETURN
c OCEAN BOUNDARY CONDI TI ONS
234 READ( | GEQ 1001)
READ( | GEQ * ) NUMOBC
NUVBC=NUMDBC
I F(I TEST.EQ. 1) WRI TE(I SCR, 2340)NUMDBC
2340 FORMAT(1X ' NUMOBC=', | 3
237 | F(NUMOBC LE. 0) GOTO 242
DO 240 | =1, NUMOBC
READ( | GEQ *) MBL( 1), MB2(1), NBL(I), NB2(1), I TPO(1), ITRX(1), | SETL(1),
1 ISET2(1
c GEQ*) MBL(1), MB2(1), NBL(1), NB2(1),1TPQ(1), 1 SET1(1), | SET2(1)
n:( I TEST.EQ 1) WRI TE( I SCR, 2360)MB1(1) , MB2( 1), NBL(1),NB2(1), I SET1(1)
1 SET2(1
2360 FCRNAT( 1X' MB1=', 61 5)
F(. NOT. (MBL(1). LE. MB2(1) . AND.NB1(1) . LE. NB2(I)))THEN
V\RITE(ISG{ZBS)I MBL(1), NBZ(I)NB].(I) 2(1)
238 FvaT(/ 1, ERROR * T'OCEAN BOUNDARY # ', 12" MBL=', I3,
1 GT MB2=", 13,1/, CRNBl‘ 13," IS GT NB2=" 13
STOP
END | F
I F(. NOT. (MBL(1). EQ MB2(1). OR NBL(1).EQ NBZ(I)))THEN
VRI TE(| SR, 2238) I, MBL(1), MB2(1), NBl(I) B2( 1)
2238 FCRNAT(/ 1X, ERROR *** AT OCEAN DARY #',12°' MBl=',13,
UNE MB2=',13,/,' OR NEL=' |3 |s NE. NB27 | 13)



3753 STOP
3754 END I F

3755 240 CONTI NUE

3756 C

3757 C READ IN RI VER BOUNDARI ES

3758 242 READ(| GEQ 1001)

3759 READ( | GEQ *) NUMRI V

3760 I F(I TEST.EQ. 1) WRI TE(1 SCR, 2450)NUMRI V

3761 2450 FORVAT(1X 'NUMRI V=" |5)

3762 | F(NUMRI V! LE. 0) GOTO 248

3763 DO 246 | =1, NUMRI V

3764 I GEQ*) MRL(1), MR2( 1), NRL(1), NR2(1), I TPR(1), JTRR(1 ), | SETR(
3765 I F(1 TEST.EQ 1) WRI TE( | SCR, 2460)MRL(1) , MR2( 1), NRL(1),NR2( 1), I TPR
3766 1 JTPR(I) I'SETR(1)

3767 2460 FORMAT(1X' MRL=',715)

3768 JTPR(I) = M\XO(L M NO(2, JTPR(1)))

3769 IF( NOT. (MRL(1). LE. MR2(1). AND.NRL(1). LE. NR2(1))) THEN
3770 VR TE(| SR, 1238) I, MRL(1), MR2(1), NRL(1), NR2

3771 1238 FORNAT(/ 1X,'*** ERROR *** AT Ri VER BOUNDARY # ',12,' MBL='
3772 IS G MB2=',13,/,' ORNBL=,I3,' I'S Gl NB2=',i3
3773 STCP

3774 END | F

3775 1IF(. NOT. (MR1(1). EQNRZ(I) OR NRL(1). EQ NR2(1))) THEN
3776 VRI TE( | R 1239)| (1), MR2(1) , NRL(1) , NR2(1)

3777 1239 FORMAT(/, 1X, ' *** % AT R VER BOUNDARY # ',12," MBl=',13
3778 1 T Men 3/,' OR NBL=',13," IS .NE. NB22,13)
3779 STOP

3780 END I F

3781 246 CONTI NUE

3782 C

3783 C READ THE CELL STATUS FIELD (I FI ELD)

3784 248 READ(| GEQ 1001)

3785 READ( | GEQ 2490, ERR=249) FORM

3786 2490 FORMAT(1X A10)

3787 | F(I TEST.EQ 1) WRI TE( | SCR, 2491)FORM

3788 2491 FORVAT(1X ' CELL STATUS: FORME', A10)

3789 GOTO 2494

3790 249 WRI TE(I SR, 2492)

3791 2492 FCRNAT( 1x' **x ERROR READI NG FORM ***' )

3792 2494 READ(| GEQ*) NPERL, KOC

3793 1 F(I TEST.EQ. 1) WRI TE(| SCR 2496)NPERL, KOCNBC

3794 2496 FORVAT(1X ' NPERL=', 2|5

3795 | F( KOONBC GE. 4. AND. KOCNBC. LE. 8 GOTO 2502

3796 VIRI TE(| S@R, 2501) KOCNBC

3797 2501 FORMAT(1X'*** ERROR KOCNBC=',13,' NOT BETWEEN 4 A\D 8')
3798 STOP

3799 2502 | F(ITEST.EQ 1) WRI TE(I SCR *)' IFI ELD

3800 KMAX=1+( NVAX- 1) / NPERL

3801 DO 250 K=L, KMAX

3802 N1=1+( K- 1) * NPERL

3803 N2=M NO( NL+NPERL- 1, NVAX)

3804 DO 250 MEL, MVAX

3805 READ( | GEQ FORM (I FI ELD(N, M, N=N1, N2)

3806 | F(I TEST.EQ 1) WRI TE(1 SCR. 2497)(1 FI ELD(N, M, N=NL, N2)
3807 2497 FORMAT( 401 2)

3808 250 CONTI NUE

3809 C

3810 C READ THE DEPTHS

3811 READ( | GEQ 1001)

3812 READ( | GEQ 2490) FORM

381 I F(I TEST.EQ. 1) WRI TE(| SCR, 2642)FCRM

3814 2642 FORMAT(1X ' DEPTHS: FORME' , A10

3815 READ( | GEQ *, ERR=264) NCOL2, HIVBL,

3816 I F(I TEST.EQ. 1) WRI TE( | SCR, 2643)NCO_2 HNBL coN2M

3817 2643 FORVAT(1X 'NCOL2=', 5, 2F10. 3)

3818 GoT

3819 264 WRITE(I SR 265

3820 265 FORMAT(1X'*** ERROR READI NG NCOL2, HVSL, CON2M ***' )
3821

3822 266 NSWEEP=1+ NMAX- 1)/ NCOL2

3823 DO 285 NN:1, NSWEEP

3824 N1=1+NCOL2* ( NN- 1)

3825 N2=M NO( NVAX, N1+NCOL2- 1)

3826 DO 280 MEL, MVAX

3827 READ( | GEQ FORM) (NUM N) , N=N1, N2)

3828 I F(1 TEST.EQ_1) WRI TE(| SCR, FORM( NUM N) , N=N1, N2)

3829 C CONWERT DEPTHS TO METERS AND ADD HVSL

3830 DO 275 NeNL, N2

3831 D(N, M =0.0

3832 275 | F(IFIELOXN, M. GT.0)D(N, M =FLGAT( NUM N) ) * CON2M+-HVSL
3833 280 CONTI NUE

3834 285 CONTI NUE

3835 C

3836 C SET GRD W DTHS AND AREA

3837 READ( | GEQ 1001)

3838 | GEQ *, ERR=301) NUVBXY

3839 | F(1 TEST.EQ 1) WRI TE( | SCR, 3301)NUMBXY

3840 3301 FORVAT(1X "W DTH DATA: NUMBXYZ , I5)

3841 GOTO 305

3842 301 WRITE(I SR 302)

3843 302 FORMAT(1X'*** ERROR READI NG NUVBXY ***')

3844 305 CONTI NUE

3845 C GRID X Y COORDI NATES

3846 DO 311 | 21, NPMBI Z

3847 1

3848 311

3849 MVAX

3850 NVAX

3851

3852

3853 =(XL(MFL) - XL(M ) * (YL(N+1) Y (N)

3854 L M/ 10. EQ 1) AREA(N,M =0. 5* AREA( N,

3855 320

3856 C READ THRU THE CHANNEL W DTHS

3857 | F(NUMBXY. LE. 0) GOTO 350

3858 DO 340 J=1, NUVBXY

3859 I GEQ*)M N, BX(N, M, BY(N, M, F

386 I F(1' TEST.EQ. 1) WRI TE(1 SCR, 3111)J, M N, BX(N, M, BY(N, M, F1
3861 3111 FORMAT(1X'J=',14,' M Ne' ,2I5,3F10.4)

3862 AREA(N M AREA(N, M *F1

3863 340

3864 350 w\m NUE

3865 C

3866 | F(1 TEST.EQ 1) WRI TE(| SCR, 3391)

3867 3391 FORVAT(1X 'END OF GEOGRAPHY DATA FILE')

3868 C CHECK BOUNDARI ES

3869 400 CALL CHEXKS

3870 RETURN

3871 END

3872 C

BB73 G mm - mm o m e e e e
3874 C

3875 SUBRQUTI NE CHECKS

3876 C OCTOBER 1986  HESS ~ MEAD _ VAX 780

3877 C PURPOE - TO CHECK FOR CONS STANCY BETWEEN RI VER AND OCEAN
3878 C BOUNDARI ES AND THE | FI ELD SPECI FI CATI ON

100

272
275
280

285

305

310

(e}

320

321

330
350

353

354
356

360

380

455

| NCLUDE ' COMMRO. FOR
DI VENSI ON | FLOWS( 6)
DATA NDBNDS/ NMRSI Z/

CHECK FOR TI MESTEP S| ZE
PERHR=3600. / DT
| F( ABS(3600. - | FI X( PERHR) * DTI ) .GT. 0. 001) THEN
VR TE(1 S®, 100) DTI , PERHR

FORNAT( X **+ERROR T MESTEP (SEC) = ',F8.3,", BUT NUVBER PER ,
,F10.4," 1S NOT AN INTEGER
STCP
END I F
CHECK FOR NO DEPTH
NCELL=0
NBAD=0
DO 280 MHL, MVAX
DO 275 N,
IF(IFI ELIIIN M LT. 10) GOTO 275
NCELL=NCELL+
IF(D(N, M. GT 0. 0) GOTO 275
NBAD=NBADF1
V\RITE(ISG{ 272) M N, D(N, M
FORMAT(1X ‘ *** (CHECKS) BAD DEPTH VALUE AT M=',13," N=',13
bl 2)
CONTI NUE
CONTI NUE
| F(NBAD. G@. 0) THEN
VR TE( | S®, 285)
FORMAT(/,1X,"' *** BAD DEPTH DATA. RUN ENDED ***')
STOP
END I F
CHECK OCEAN FLAGS W TH MESH CELLS
=0
NBAD=0
| F( NUMOBC LE. 0) GOTO 320
DO 310 | =1, NUMOBC
DO 310 MAVBL(1), MB2(1)
DO 310 N=NBl(I) NB2( 1)
NOL=NOL+
IF(IFI ELI:(N M/ 10. NE. K(X)NBC)TFEN
VIRI TE( | S@, 305) KOCNBC, N
FORMAT(1X * *** | FI ELD/ 10 MsHou ee - L1 AT NS L 130 MEL13)
NBAD=NBAD1
END | F
CONTI NUE

CHECK RI VER FLAGS W TH MESH CELLS
| F(NUMRI V. LE. 0) GOTO 350
DO 330 | =1, NUVRI V
DO 330 MAVRL( 1), MR2(1)
DO 330 N=NRL( 1), NR2(1)
NOL=NOL+1
MAKE SURE | FI ELD/ 10 EQUALS KOCNBCH+L
I F(1 FI ELO{N, M/ 10. NE. KOCNBC+1) THEN
VRI TE(I S®, 321) N, M
FORMAT(1X ‘ *** | FIELD SHOULD BE 10*(KOCNBC+1) AT N=',13,"
NBAD=NBAD1
END | F
CONTI NUE
CONTI NUE
CHECK FOR CELLS W TH WRONG | NDEX
| F(NBAD. G@. 0) THEN
VRI TE(| S®, 353) NBAD
FORMAT(1X ‘ ***ERROR NUMBER OF CELLS ON BOUND BAD=', | 4)
STOP
END I F
CHECK FOR TOTAL NUVBER OF BOUNDARY CELLS
| F(NOL. LE NDBNDS) GOTO 356
VIRI TE(| S@, 354) NOL, NDBNDS
FORMAT(1X ‘ ***ERROR. BOUNDARY CELLS=',

CONTI NUE
CHECK | FI ELD SPECI FI CATI ONS AGAI NST BOUNDARY FLAGS
AD=0

14, GI NDBNCS=', | 3)

I F(I FIELG N, M / 10. EQ KOCNBC) GO 360
1| F(1 FIELON, M / 10. EQ KOCNBC+1)GOTO 400
GOTO 450

OCEAN CHECK
F( NUMOBC LE. 0) GOTO 390
DO 380 =1, NUMOBC

N2
I F(L. EQ MAND. K. EQ N) GOTO 450
VRI TE( 'SR, 395) N, M

CHECK FOR TOTAL BAD CELLS
| F(NBAD. @. 0) THEN
VIRI TE( | S@, 455) NBAD
FCWAT( 1XFrEn

ENDIF

CHECK TRI ANGULAR CELLS FOR LAND/ BARRI ERS ON TWO ADJACENT Sl DES

NVAX
IF(IFIELE(N M/ 10. NE. 1) GOTO 500
IF(M EQ 1) THEN

1 XM=O

ELON,

I =
F(IT. LT.10.
IF

| M 1)
| ORMJD(H 10). EQ 1 OR MOD( 11, 10) . EQ 3) IXM=0
END

1 XP=1
11=1 FIELOIN, M

M= 13,

ERROR: CELLS INGRID THAT ARE NOT INA FLAG , |

Fm\m(/lx o ING CELL N=',13,', ME',13,' IS NOT SET IN,
NY OEANI C BOUNDARY FLAG )

NBAONBAD 1

GOTO 450

RI VER CHECK

| F(NUMRI V. LE. 0) GOTO 430

DO 420 | =1, NUMRI V

DO 420 K-NRL(1), NR2(1)

DO 420 L=MRL(1), MR2(1)

I F(K. EQ N AND. L. EQ M GOTO 450

VR TE(I' SR, 440) N, M

FORVAT(/,1X, " *** WARNING. CELL AT N=',13,", M',13," IS NOT '

1 'SET INANY RI VER BOUNDARY FLAG )

NBAD=NBAD1

CONTI NUE

4)



I F(1FIELEEN, M+1) . LT. 10. OR MOD(I 1,
Y FLQV

1 YMEL
1 F(N. EQ 1) THEN
1 YMEO

ELSE

11 =1 FIELO N-1 M

I F(I1.LT.10. OR MOX( 11, 10). EQ 2 OR MOX( I 1, 10) . EQ 3) IYM=0

END | F

1'YP=1

11 =1 FI ELT{N, M

I F(IFIELON+L, M. LT, 10 OR MO(I 1, 10) . EQ 2. OR MOX( 1 1, 10) . EQ 3) | YP=0
CHECK FOR ADJACENT:!

| FLOWS( 1)=1 XP

FLOWS( 2)=I YP

| FLOWS( 3)=1 XM

| FLOWS( 4)=I YM

| FLOWS( 5)=I FLOWS( 1)

| FLOWS( 6)=1 FLOWS( 2)

DO 460 |21, 4

I F(1 FLOAF | ) +I FLOAS( | +1) . EQ 0)GOTO 480

460 CONTI NUE

470

480

495

500

oo

o

o

o

o 00 00O

110

120

o

140

WRI TE(| S@R, 470) N, M | XP, | YP, | XM YM
FORMAT(/,1X, ' *** WARNING. TRI ANGULAR CELL AT N=',

13", M, 13,
1 ' HAS I NCORRECT SIDES',/,1X "I XP, | YP, | XM | YME' | 41 4)

CHECK FOR TOTAL TRI ANGULAR CELLS NOT WELL DEFI NED
| F(NBAD. G. 0) THEN
WARI TE( | SQR, 495) NBAD
FORMAT(1X ' ***ERROR: TRI ANGULAR CELLS NOT VELL DEFINED=', |4)

END | F
CONTI NUE

CHECK FOR CORRESPONDANCE BETVEEN (1) BOUNDARI ES AND (2)
VRI TE(1 SR, *) '

VIRI TE(| SQR, *) ' CHECK BOUNDARI ES AND DATA'

NBAD=0

ocean boundari es

| F( NUMOBC GT. 0) THEN

I F(NSI GTD EQ. 0) THEN
WRI TE(ISCR, *)' **NO WATER LEVEL SI GNALS AT OCEAN BOUNDARY**'

ENDI F

| F(( KONCEN. EQ 1. OR. KONCEN. EQ. 3) . AND. NSI GS. EQ 0) THEN
WRI TE(ISCR, *) ' **NO SALI NI TY SI GNALS AT OCEAN BOUNDARY**'
NBAD=1

ENDI F
| F(( KONCEN. EQ 2. OR. KONCEN. EQ. 3) . AND. NSI GTO. EQ. 0) THEN
WRI TE(ISCR, *) ' **NO TEMPERATIRE SI GNALS AT OCEAN BOUNDARY**'

ENDI F
ENDI F
river boundaries
1 F(NUMRI \ GT. 0) THEN
1 F(NSI GR.EQ 0) THEN
WRI TE(ISCR, *) ' **NO FLOW RATE DATA AT RI VER BOUNDARY**'

IF((KCNCEN EQ 2. OR KONCEN. EQ. 3) . AND. NSI GRT. EQ 0) THEN
WRI TE(ISCR, *) ' **NO TEMPERATIRE SI GNALS AT RI VER BOUNDARY**'

ENDI F
air-sea boundaries
| F( ( KONCEN. EQ 2. OR. KONCEN. EQ. 3). AND. NSI GW EQ. 0) THEN
WRI TE(ISCR, *)' **NO W ND DATA AT Al R- SEA BOUNDARY**
NBAD:l

IF((KCNCH\I EQZ OR. KONCEN. EQ 3) . AND. NSI GM EQ. 0) THEN
WRI TE(ISCR, *) ' **NO ADDI TI ONA. MET DATA AT Al R- SEA BOUNDARY* **
NBAD=1

ENDI F
| F(NBAD. B 1) STOP
RETURN
END

SUBROUTI NE RDI CS
FEBRURY 1997 K. HESS
PURPOE - TO READ I N THE INTI AL OONDITlans
I NCLUDE ' COMMRO. FOR
READ THE | NDI CES
LUI CS=LUGN
VIRI TE( | S@R, 100) LUl CS
FORMAT( X,' NOW READI NG THE |1 CS FILE ON UNI T=', 12)
CALL FUOFEN(LUI CS, FI NI T)
READ( LUl G5) NI X, M X, LBOT1, NSTET, UT01, YEAROL, K
VIRI TE( | S@®, 110) UT1, YEARL, NSTET, K
FORMAT(5X ' UT1=', F10.4,' YEAR=',F6.1,"
READ( LUI G5) SE, UE, VE, SOLD, UHOLD VHOLD, AH, AV, PHI ,
1 U, V, W THETAL, THETA2, THETA3
| F(K. GE. 10) READ( LUI CS) AH3, WK, W, TSX, TSY
| F( MOD( K, 10) . GT. 0) READ(LUI CS) S T, DV, RI ,
RESET SECONDARY VARI ABLES
YEARL=YEAROL
uT1=UT01
DO 120 ML, MVAX
MP=M NO( M1, MVAX)
DO 120 N=L, NMAX
I'F(1 FIELON, M . LT. 10) GOTO 120
, NVAX)

NO
mi (N M*. 5*(D(N M +SE(N, M +D( N, MP) +SE( N, MP)+E) * BX(N, M

F(
p=
UH( N, +!
VH(N, M =\E( N, M * . 5% ( D N, M +SE(N. M +D( NP, M +SE( NP, M+E) * BY(N, M
AHO(N, M = 25% (AH(N, M) +AH( N, MP)+AH( NP, M) +AH( NP, VP) )

CONTI NUE

NSTET="'

16,0 K=',12)
TBX, TBY,

NSTI NF

E
o=
P
9
o
>
Z
&
é
2
b
N
e
Z
m
b4

1 F(
[ve)
DO
DO 140 L=1, LBOT

AHB(L, N, M=AH(N, M

ENDI F

VIRI TE(| S®R, *) ' COVPLETE RDI CS'
CLOSE (LU CS)

RETURN

END

SUBROUTI N ZEROS
APRI L 1988 K. W HESS
PURPOE - | NITIALI ZE THE PARAMETERS TO ZERO BEFQRE

10). EQ 1. OR MOX( 1 1, 10) . EQ 3) | XP=0

I NPUT SI G

45

4132 C VARI ABLES -

4133 I NCLUDE ' COMMR0. FOR'

4134 C I NI TI ALl ZE VI SCOSI TI ES AND DEPTHS
4135 LBOT=LSI ZE

4136 DO 130 M, MSI ZE

4137

4138

4139

4140

4141

4142

4143

4144

4145

4146

4147

4148

4149

4150

4151

4152

4153

4154

4155

4156

4157

4158

4159

4160

4161

4162

4163

4164

4165

4166 C

4167

4168

4169

4170

4171

4172

4173

4174

4175

4176 120

4177 130

4178

4179 DO 135 LA, LSl ZE

4180 DO 135 | =1, NM2SI Z

4181 135 NSTINF(L,1)=0

4182 C SET HEAT FLUXES

4183 Q=0.0

4184 Q=0.0

4185 @B=0.0

4186 @6=0.0

4187 QE=0.0

4188 RETURN

4189 END

LR e e e
4191 SUBROUTI NE YTI MEB( YT8, UT, YEAR)

4192 ¢ create a date fromyear and Julian day
4193 REAL*8 YT8, UT8, DAYS

4194 ¢ | ook for |eap year

4195 | YEAR=YER

4196 DAYS=365.

4197 I F( MOD( | YEAR, 4) . EQ 0. AND. (. NOT. ( MOD( | YEAR, 100) . EQ 0. AND.
4198 1 MOD( | YEAR 400) . NE. 0) ) ) DAYS=366.

4199 urs=utr

4200 YT8=| FLOAT(I YEAR- 1900) +( UT8- 1. )/ DAYS
4201 RETUI

4202 END

4203 C

4204 Crmmmmm o mmm e e e
4205 C

4206 SUBROUTI NE RR( YT, | SCR, LUT, | END DD, YD, NSI G NN, VALS, A NAL)
4207 ¢ generic read for input datarecords
4208 DI MENSI ON DD 2), YD(2), VALS( 2, NN) , FI NAL( NN)
4209 REAL*8 YT, L YT2

4210 DO 90 N=1, NN

4211 90  FINAL(N)=0.0

4212 I F(NSI G EQ 0. OR. | END. EQ. 1) RETWRN

4213 CALL YTI NES(YTL, DD(1), YD(1))

4214 CALL YTI NES( YT2, DD( 2), YD( 2))

4215 I F(YT. LT.YT1) THEN

4216 WRI TE( | SR, 95) LUT, YT, YT1

4217 95 FO?NAT( 1X'** EARLI ER THAN FI FBT DATA TIME ON UNIT=,12,/,
4218 1°'YT=",F12.8," YT1= .8, *')
4219 RETURN

4220 ENDI F

4221 100 | F(YT. GT.YT2) THEN

4222 DO 120 N-1, NSI G

4223 120 VALS(1, N=VALS(2, N)

4224 DD( 1) =DD(2)

4225 YD( 1) YD(2)

4226 YT1=YT2

4227 READ( LUT, *, END=130) YD( 2) , DD( 2), ( VALS( 2, N), N=1, NSI G
4228 CALL YTI MEB(YT2, DX 2) , YI( 2))

4229 GOTO 100

4230 ENDI F

4231 GOTO 150

4232 130 |END=1

4233 WRI TE( | S@R, 140) LUT

4234 140 FORMAT(1X'** NO MORE DATA ONUNIT=',12,' **')
4235 RETURN

4236 ¢ interpol ate

4237 150 F2=(YT- Y1)/ ( YT2- YT1)

4238 DO 160 NA1, NSI G

4239 160 FINAL(N) < 1.- F2) * VALS( 1, N) +F2*VALS( 2, N)
4240 RETURN

4241 END

4242 C

T e
4244 C

4245 SUBROUTI NE | RR(1 UNIT, | SCR, LUT, | END, DD, YD, NSI G, NN, VALS)
4246 DI MENSI ON DI 2) , YD( 2) , VALS(2, N\)

4247 CHARACTER 40 FDATA

4248 C I NI TIA. READ OF DATA

4249 | END=0

4250 READ(I UNIT 100)

4251 100 FORWA

4252 READ(I UNIT *)NSI G

4253 I F(NSI G @. 0) GOTO 110

4254 WRI TE(I SRR, *)* NO | NPUT DATA '
4255 GOTO 140

4256 ¢ read file

I'NPUT FI LES HAVE BEEN READ I N.




110
120

130

140
150

READ( | UNIT 120) FDATA

FORMAT
VRI TE( | saa 130) FDATA, NSI G, LUT

FORMAT(5X ‘' FI LE NAME=' , A40, /, 5, ' NSIG=',12," LUT=",12)
CALL FFOFEN( LUT, FDAT,

READ( LUT,*, END=140) YD( 1) , DD( 1), (VALS(1, N), N=1, NSI G
READ( LUT,*, END=140) YD( 2) , DX 2), (VALS(2, N) , N=1, NSI G

| END=0

GOTO 150

| END=1

RETURN

END

SUBRCUTI NE RDW ND( |,

| END)
TO READ THE METEQROLOGI CAL FI LES

c
C VARI AB_ES -
C I TYPEL = | NDEX FOR W ND OR STRESS.
C 1=W ND, 2=STRESS
C I TYPE2 = | NDEX FOR HORI ZONTAL ATMOSPHERI C PRESSURE GRADI ENT
C 0=NONE, 1=VALUES TO BE READ
C I TYPE3 = | NDEX FOR COORD NATES FOR W ND/ STRESS AND PRESSURE
C 0=I'N MODEL COORDS
o} 1=I N EAST, NORH
| NCLUDE ' COMVR0. FOR'
COVMON/ METOX/ TMET8( 2) , | TYPI
DI MENSI ON ATX( NSI ZE, MsI ZE) , AT\( NSI ZE, M8l ZE)
REAL*8 TMET8, UTM
c set end-of-file index
| END=0
c read data
LUWND, END=110) DATE1, DATE2 | TYPEL, | TYPEZ, | TYPE3 NI X, M X
| F( DATEL.GT. 370. ) THEN
YMET( 1) =DATE1
DVET( | ) =DATE2
ELSE
YMET( | ) =DATE2
DVET( | ) =DATEL
ENDI F
c read arays
DPADX=0.
DPADY=0.
I F(NI X. GT. 1. AND. M X. GT. 1) THEN
1 F( I TYPE2 EQ 0) READ( LUIMND) (( ATX(N, M, N=1, NI X), M=1, MIX)
1 ((ATY(NM, N=1, NI X), ME1, M
F(1 TYPE2 EQ 1) READ( LUWND) ( (ATX(N, M, N=1, NI X) , MEL, NI X) ,
1 ((ATY(N M, N=1, NI X), M=1, M X), DPADX, DPADY
ELSE
c read single wind speed/stress
1 F(I TYPE2 EQ 0) READ( LUVND) AT1,AT2
| F(1 TYPE2 EQ. 1) READ( LUWND) AT1,AT2, DPADX, DPADY
DO M1, M3 ZE
DO N=1, N3 ZE
ATX(N, M =AT1
ATY(N, M =AT2
ENDDO
ENDDO
ENDI F
C rotate wi nds to nodel basin angle
| F(1 TYPE3 EQ 1) THEN
ARG=RAD* BSNANG
DO M-1, M3 ZE
DO N=1, NS ZE
ATX1=- RG) * ATY(N, M - SI N( ARG) * ATX( N, M
ATY1= COS ARG) * ATX(N, M - SI N( ARG) * ATY( N, M
ATX(N, M =ATX1
ATY(N, M =ATY1
ENDDO
ENDDO
DPADX1=- @S( ARG) * DPADY- SI N( ARG * DPADX
DPADY1= (0S( ARG) * DPADX- SI N( ARG * DPADY
DPADX=DPADX1
DPADY=DPADY1
ENDI F
c create date
CALL YTI NES( UTM DVET(1), YNET(1))
TMVET8( 1) =UTM
WRI TE(| S@, 100) |, NSTI, | TYPEL, ITYPE2, | TYPE3, DVET(1),YMET(1),
1 TNETS(I) NEX, M X
100 FCRNAT( "RDWND: |, NSTI=',216," |ITYPEL 2, 3 3|6/
1 5x,' DY, \R=' 2F125‘ TM:_|'8(I) L F12.7,1, 5%, NIXM , 215)
VRI TE(| S®R, 105) ATX(1, 1), ATY(1, 1) . DPADX, DPADY
105 FORMAT(5x, ' ATX, ATY(1,1)=",2E12 4,' DPADX, DPADY=', 2£12. 4)
c save data
DO N=1, NS ZE
DO M1, M3 ZE
FX(1, N, M=ATX(N, M
FY(1, N, M=ATY(N, M
ENDDO
IDDO
| ENDWN=I BEND
RETURN
c end of data
110 | END=1
WRI TE( 6, *)' END OF MET DATA REACHED
| ENDVWN=1 END
RETURN
END
c
C MECCA: AMNALYS
C
C
Cc
SUBROUTI NE ANALYS
C JULY 1988 K. HESS MEAD 'AX780
C PURPOE - TO CALL THE ANALYSI S ROUTI NES
| NCLUDE ' COVMMR20. F
CALL CHE®2
RETURN
END
C
[ o T eeNESSEeSSe
C
SUBROUTI NE CHECK2
C JULY 1988 K. HESS MEAD 'AX780
C PURPOE - TO CALL THE ANALYSI S ROUTI NES
I NCLUDE ' COMMR0. FOR'
CHEK FOR LARGE WATER LEMVEL VALUES
| STOP=0
SEMAX=3.

DO 110 N=L, NVAX
DO 110 ML, MVAX
I F(ABS(SH N, M) . GT. SEMAX) THEN

46

105

110

o

150

160

VIRI TE( 6, 105) NSTI, N, M SE(N, M
FORVAT(1X * ANALYSI S:  NSTI =

| STOP=1

ENDI F

CONTI NUE

onN M
16"

N M=, 214," SE=',F6.2," D=',F6.2)

CHECK FOR LARGE SALINITY VALUES

| F( KONCEN EQ. 0) RETURN
| F(1 PRNTL EQ. 0) RETURN
SALM N= 1 E+10
SALMAX=- 1 E+10
DO M1, MAX
DO N=1, NMX
I F(1 FIELO(N, M . GT. 0) THEN
DO L=1, LBOT

check for max
IF(S(L N,M . GT. SALMAX) THEN

LSMAX=
SALMAX=S L, N, M

ENDI F

IF(S(L, N,M . LT. SALM N) THEN
MBM N=M

SALMAX, NSI\AX NSMAX, LS|

EN
WARI TE( 6, ]50) UT, NSTI,
" F10.4," NST= I6T30'

(
FCRNAT(l
T MNL=',314
V\RI TE(6 160) SALM N, MSM N, NSM N LSM N
FORMAT(T30,' SALM N=',F10.2,' AT MN, L=

SALMAX=', F10. 2,

", 314)
RETURN
END

o o

0000000000000 00OO00OO00OO OO0

(e}

MECCA FILE : CONC. FOR - CONCENTRATI ON SUBROUTI NES

SUBRQOUTI NE CONCZ
MARCH 1986
PURPOE -

K. W HESS (LAST REVI SED 23 JULY 87)
SUPER- STREAMLI NED SQUARE- GRI D VERSI ON
TO COMPUTE NEW DISTRI BUTI ON OF CONCENTRATE,
WHI CH | NCLUDES VARI ABLE W DTH AND VARIABLE HORI ZONTAL
VI SCOSI TY. NEW FGRMULATI ON OF UPPER BQUNDARY CONDI TI O
I NI TI ALl ZE BOUNDARY CONCENTRATI ONS
I NCLUDE ' COMVR0. FOR'
COVMON/ BNDY4/ | SALT | TEMP, NB
CHECK FOR Ti
I F(HR1L. LT, HRCO\ll) RETURN
SET INDICES: 1=DO IT, 2=SKP
| SALT=2
| F( KONCEN EQ. 1. OR KONCEN. EQ 3)I SALT=1
| TEMP=2

| F( KONCEN EQ. 2. OR. KONCEN. EQ 3)I TEMP=1

GET OCEAN BOUNDARY CONDI TI NS
CALL BNDRY3
CGET RIVER BOUNDARY CONDI TI NS
CALL BNDRr4
SOLVE GENERALI ZED TRANSPORT EQUATI ON
CALL GFLW
END

SUBROUTI NE BNDRY3

OCTOBER 1984 K. W HESS MEAD  VAX11/ 750
PURPOEE - TO SET THE OCEANIC SALI NI TY AND TEMPERATURE
BOUNDARY CONDI TI QNS
VARI ABES -
IDIR = | NFLOW DI RECTI ON PARAMETER 1=X DIR, 2=Y DIR
I SALT, I TEMP = SET INDICES: 1=DO I T, 2=SKIP
| SENSE = | NFLON PARANETER: 1=| NFLOW | S | N FOSI TI VE DI R.
2= NFLOW | S | N NEGATI VE DI RECTI ON
I TPO = TYPE OF OCEAN BOUNDARY CONDI TI ON
+/-1 : OUTFLOW I N + - X DI RECTI ON
+/-2 : OUTFLOWIN +/ -Y DI RECTI ON
JTPO = TYPE OF OCEAN BOUNDARY CONDI TI ON
. WATER LEVEL SPECI FI CATI ON
2 . TRANSPQRT OUTFLOW
3 :© ORLANSK RADI ATI ON OUTFLOW (REQUI RES W)
. REI MANN | NVARI ENT RADI ATI ON OUTFLOW ( REQUI RES
I TPR = DI RECTI ON_OF RI VER BOUNDARY | NFLQV TO ESTUARY
+/-1 : INFLQW I N +/-X DI RECTI ON
+/-2 : INFLQVIN +/-Y DI RECTI ON
JTPR = TYPE OF RI VER BOUNDARY CONDI TI ON
1 : CHANNEL
2 . FALLS

QRIV = RIVER FLOARRATE (M *3/S)

| NCLUDE ' COWMR0. FOR

COVMON/ BNDY4/ | SALT, | TEMP, NB

DI MENSI ON SN( LS| ZE) , TN( LSI ZE)

CHARACTER 6 ANAMES( 2

DATA ANANES/ ' QUTFLO , ' I NFLO ' /, HRI NF/ 6. / ,
MAKE SURE THERE ARE BOUNDAR ES TO SET

| F( NUMOBC LE. 0) RETURN
SET OEANI C CONDI T ONS

CALL BSTATE

NHRI NF=HR NF* | HR

Cl N1=DTI /DL

I P1=1 PRNTL

I F(1'P. EQO) | P1=0
LOOP THRU OCEANI C BOUNDARI BS

NB=0

DO 360 | B=1, NUMOBC
I F( 1 PL. EQ 1)V\RI TE(1 SCR, *)' OCEAN SALI NI TY BND:
NSTI =

1 P/ O/

I B=",IB,

SET DIRECTI ONAL PARAMETER,

1 DI R=1 ABY | TPQ( | B) )

| SENSE=(3 1 S| G\(1, | TPQ(1B))) /2
OUTFLQW SENSE: FOR +DI RECTI O\,

ND1=( | DI R 2) *( 2* | SENSE- 3)

MDL= (1 | D R/ 2) *( 2* | SENSE- 3)

LOOP THRU EACH GRI D
DO 295 NeNF, NL
DO 295 NMEVF, M.

IDIR 1=X, 2=Y

| SENSE=1; FOR -DIR | SENSE=2



100

110
120

130

150

200
220

240

100

130

140

100

ML=M+MDL
NB=NB+1
LOOP Q/ER DEPTHS
DO 220 L=, LBOT
GOT((100,110) | DI R
UL=UE( N, M 2+ SENSE) +U( L, N, M 24 SENSE)

GOTO 1
UL=VE( N- 2+ SENSE, M +V( L, N- 2+| SENSE, M
CONTI NUE

I'F(- UL*1 9 GN(1, | SENSE- 2) . LE. 0.0) GOTO 150
QUTFLQV CONDI TI ONS
JFLOWEL
NSTI NE( L, NB) =NSTI T
FI RST-ORDER ADVECTI ON
FO=ABS( CINL* UL)
F1=F0* ( 2-1 SALT)
F2=F0* ( 2-1 TEMP)
SN(L) =( S(L, N, M *( 1. - F1) +F1* S( L, N1, ML))
TNCL) =(T(L, N, M * (1. - F2) +F2* T(L N1, ML))
GOTO 200

| NFLOWCONDI TI ONS
JFLOWE2

FO= FLOAT(I SPLI T) / FLOAT( MAXO( | SPLI T, NSTI NF( L, NB) +NHR NF- NSTI T))
F1=FO0* ( 2-1 SALT)

F2=F0* ( 2- ITENP)

SN(L)=(S(L, N, M *(1.-F1)+F1* SBNX L, NB) )

TN(L) =(T(L, N, M * (1. - F2) +F2* TBN( L, NB) )

CONTI NUE

CONTI NUE
CHECK FOR PCSI TI VE VALUES

| F( 1 CPOS. EQ 0) GOTO 240

DO L=1, LEOT

SN( L) =AMAXI(SN(L) , 0. 0)

TN( L) =AMX1( TN(L) | 0. 0)

ENDDO

CONTI NUE

DO L=1, LEOT

T(L, N, M =TN(L)

S(L, N, M =SN( L)
DDO

SUBR(]JTI NE_BNDRY4
MEER 1986  HESS & PYTLOMANY — MEAD
TO COVPUTE THE RIVERI NE SALI NI T AD TEMPERATURE
BOUNDARY CONDI Tl QNS
| NCLUDE ' COMMR0. FOR
COMMON/ BNDY4/ | SALT, | TEMP, NB
DI MENSI ON FSZ( LS| ZE)
DO L=1, LEOT
FSZ( L) =2*( 1. - FLOAT(L- 1) / FLOAT(LBOT- 1) )
ENDDO

1 P=0
| P=I PRNT1

RI VER FLOW BOUNDAR| ES
| E(NUMRI V. LE. 0) GOTO 300
NB=0

DO 250 NR-1, NUMRI V
NE=MRI( NR

PURP(IE

DO 220 NANF, NL
NB=NB+1
I F(JTPR(\R) . EQ 2) GOTO 130
FLUVE CONDI Tl ON
DO 100 L=L, LBOT
I F(1 SALT.EQ 1) S(L, N, M) =SBND( L, NB+NBCELO)
| F(I TEMP.EQ 1) T(L, N, M) =TBND( L, NB+NBCELO)
0 220

WATER FALLS CONDI TI ON
SAL=SBND(1, NB+NBCELO)
TMP=TBND(1, NB+NBCELO)
KMAX=1+M.- MF+NL- NF
ND=N
MD=M
VOLO=( D( ND, ND) +SE( ND, MD) ) * DO* AREA( ND, D) *DL* * 2
VOL1=DTI *RATE( NR) * DQ FLOAT( KMAX)
F3=VOL1/ (VOLO+VOL1)
IF(IP. EQl)\ﬁRI TE(ISCR 140) NR, ND, MD
FORMAT(3X ' RI VER 12,0 NME', 21 4)
1 F(IP. EQl)\ﬁRITE(ISCR *)"SAL, TWP=' , SAL, TP, *
DO 170 L=1, LBOT
F2= F3*FSZ L)
F1

= SALT EQ 1)
I F(1 TEMP.EQ 1) T
1 F(I1 P, EQ 1) WRI

FORMAT(3X ' L='

F3=',F3

ND, MD) =( S( L, ND, MD) * F1+SAL* F2)

ND, MD) =( T( L, ND, MD) * F1+TMP* F2)

SCR, 160) L, S(L, ND, MD) , T(L ND, VD)
S=',F5.2," T=',F5.2)

SUBROUTI NE BSTATE
FEBRUARY 1996 K. W HESS CEOB  SG/IRS
PURPOE - TO SET THE RI VERINE AND OCEANI C SALI NITY AND
TEMPERATURE BOUNDARY STATES BY | NTERPQATI ON
VARI ABLES -
SBND(L, NB) =

TBND( L, NB)
NBC

| NTERPOLATED STATE OF BOUNDARY SALINITY AT

LEVEL L AND BOUNDARY GRI D NB

| NTERPOLATED STATE OF BOUNDARY TEMPERATURE

TOTAL NUMBER OF OCEANI C AND RI VERI NE

BOUNDARY GR DS (UP TO 100 ALLOWHD)

| NCLUDE ' COMVRO. FOR'

COVMON/ BNDY4/ | SALT, | TEMP,

DI MENSI ON SFI NL( LSI ZE) TFI NL( LS| ZE) , TRFI NL( NDRI V2)
SET STANDARD CONDI TI ONS

1 F(1 PRNTL EQ 1) WRI TE( | SCR, 100)UT, HR1, NSTI

FORMAT(/,1X, ' BSTATE : UT=', F10.4,' CUM HR=', F10.2,'
set to default values

DO L=1, LEOT

SFI NL(L) =SALO

TFI NL( L) =TMPO

DO N=1, N\2SI Z

NSTI =", 1 6)
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SBND( L, N)=SALO
TBND( L, N)=TMPO
ENDDO

ENDDO

DO N=1, NIRI V2
TRFI NL(N) TVMPO

|n|t|a||ze cell
NBCEL=0
NBCELO=0
check on ocean condi tions
1 F( NUMOBC LE. 0) GOTO 300
SET OCEANI C SALI NI TY CONDI Tl ONS
| F(KONCEN EQ. 2. OR. NSI GS. EQ 0. @R. | ENDSO. EQ. 1) GOTO 150
read nore salinity data
CALL RR(YF ISCR LUSAL, | ENDSO, BBAL, YSAL, NSI GS, LSI ZE, SALOCN, SFI NL)

IF(KO\JCENEQ 1. OR. NSI GTO. EQ 0.0R. | ENDTO. EQ 1) GOTO 165

read nore ocean tenperature data
CALL RR( YT, | SCR, LUOCT, | ENDTQ, BOTP, YOTP, NSI GTO, LSI ZE TMPCCN, TFI NL)
1 F(I PRNTL EQ 0) GOTO 200
DO L=1, LBOT
VR TE(ISG{ 170)L SFI NL( L) TFI N_( L)

ORMAT(3x, ' L=",12,"

ENDDO

LOOP THRU OCEANI C BOUNDARI ES
DO 250 | B=1, NUMOBC

LOOP THRU EACH GRI D

DO 250 N=NB1(|B), NB2( | B)
DO 250 MVBL( | B), MB2( | B)
NBCEL=NBCEL+1
NBCELO=NBCELO+1

SET VALUES OVER DEPTH
DO 240 L=1, LBOT
SBND( L, NBCEL) =SFI NL( L)
TBND( L, NBCEL) =TFI NL( L)
CONTI NUE

counts

TFINL=", F7.3)

RI VER BOUNDARI ES
1| F(NUMRI \/ LE. 0) GOTO 400
read nore river tenperature data
| F(KONCEN EQ. 1. OR. NSI GRT. EQ. 0.CR. | ENDRT. EQ 1) GOTO 310
CALL RR( YT, I SCR, LURVT, | ENDRT, [RVT, YRVT, NSI GRT, NDRI \2, TRI V, TRFI NL)
LOOP THRU THE RI VERS
DO 340 NR=1, NUMRI V
LOOP THRU THE GRI DS
DO 340 MAVRL(NR), MR2( NR)
DO 340 N=NRL(NR), NR2( NR)
NBCEL=NBCEL+1
LOOP O/ER DEPTH
DO 320 L=, LBOT
SBND( L, NBCEL) =0. 0
TBND( L, NBCEL) =TRFI NL( NR)
1 F(1 PRNTL EQ. 1) WRI TE( | SCR, 330)NR, TRFI NL( NR)
FORMAT(3x,' NR=",12," TRFINL=", F7.3)
CONTI NUE
CONTI NUE

RETURN
END

SUBROUTI NE GFLUX

JUNE 1996 K. W HESS

PURPOE - TO COVPUTE NEW DISTRI BUTI ON OF CONCENTRATE,
WHI CH | NCLUDES VARI ABLE W DTH AND VARIABLE HORI ZONTAL
VI SCOSI TY. NEW FGRMULATI ON OF UPPER BQUNDARY
CONDI TI ON.

VARI ABLES -

SN(

SC(,)
M)
FA() , FB()
FTOP

NEW (UUPDATED SALI NI TY

SALI NI TY AT ROW AT START OF UPDATE

SALI NI TY AT PREVI QUS ROW AT START OF UPDATE
RECURSI ON ARRAYS FOR SALI NI TY, TBVPERATURE
FLUX OF C AT THE Al R-WATER | NTERFACE

L-1 +YL1), W s
- I DV(L-1) - UM (DM GV, FZZA(L-1)
L |+U(L)v W s FFCC( L)
I DV(L) e ULP, DP,GP, FFZAL),FFZD(L)
L+1 |+U(L+1), W s
| NCLUDE '

COMMON/ BNDY4/ | SALT, | TEMP, NB

DI MENSI ON SN( LS| ZE) , SC( LS| ZE, N8I ZE) , SM{ LS| ZE, NSI ZE)

2 TN(LSI ZB , TC(LSI ZE, NSI ZE) , TMLSI ZE, NS| ZE) , TRAD LSIZE) ,

2 FFOC(LSIZE) , FFXM LS| ZE), FEXP(LSI ZE) , FFYM LS| ZE) , FFYP(LSI zE),
3 FFZA( L/SIZE) FFZD( LS| ZE) , DEN( LSI ZE) , PROD( LS| ZE)

DATA | P)

C1=DTI/ (4 *
C2=DTI / DQ *
|
¥

INITI AI ZE SURFACE HEAT FLWX
| F(KONCEN GE. 2) CALL HEAT1

SOLVE GENERALI ZED TRANSPORT EQUATI ON

LOOP DOWN THE LI NES
DO 400 M1, MVAX
STORE VALUES

RUN AQROSS ROW
NA=NAB( M/ 1000
NB=MOD( NAB( M) , 1000)

I F(NA. GT.NB) GOTO 400
MVEMAXO( M1, 1)
MP=M NO( MAAX, M1)
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DO 390 N=NA, N
IF(IFIELE(N M LT. 10. OR | FI ELON, M / 10. EQ KOCNBC) GOTO 390
NVEMAXO( N
NP=M NO( M/AX, N+1)
COMPUTE REPEATEDLY- USED TERVE
H=D( N, M +SE( N, M +E
ANMEAREA(N, M

HORI ZONT, RE
UHOL=BX( N M 1) * C4* UHOLD( N, M- 1)
H1=BX( N, Ml)"CS*(H+D(N.M1)+SEN,M1))
DHL=BX( N, M 1) * C3 MW )

UHCR=BX( N M * C4* UHOLD( N
H2=BX( N, M * C5* ( H+D( N, Mr1) +SE( N Mr1) )
DH2=BX( N, M * C3* FLOAT( MFLUX(N, M)

HORI ZONTAL Y- DI RECTI ON' FLUX TERVE
VHOL=BY(N 1, M * C4* VHOLD( N- 1, M
H3=BY(N- 1, M * C5* (F+D(N-1, M +SH N-1, M) )
DH3=BY(N-1,

DHA=BY( N, M * C3* FLOAT( NFLUX( N, M)

START NG AT BOTTOM

I VE AND DI FRUSI VE FLUX TERVS: units are m's
FFZA(L) = Fl*(V\(L, N, M +WL+1, N, ) [€3)
FFZD(L) =R2* DV(L, N, M
GET NBV VELOCI TI ES
LEMEL- 1
IF(L. EQ 1) LEMEL+1
ULML=U(L, N, M 1) +U( LEM N, M 1)

ULMR=U( L, N, M +U( LEM N,
VLML=V( L, N- 1, M+V(LEM N1, M
VLMR=V(L,N, M +V(LEM N, M
GET HORl ZONTAL GENERALI ZED FLUX COEFFICIENTS : wnits are neters
FEXM(L) = ( HL* ( ULML+ULP1) +UHOL)+DH1* ( AHB( L, N, M +AH3(L, N, M 1))
FFCC(L) = ( HL* ( ULML+ULPL) +UHOL)- DHL* ( AH3( L, N, M +AH3(L, N, M 1))
1 -( H2* ( ULMR+ULP2) +UHGR)- DH2* ( AHB( L. N. M) +AH3(L. N, Mr1) )
2 + H3* ( VLML+VLPL) +VHOL)- DH3* ( AH3( L, N, M +AH3(L, N- 1, M )
3 -( HA* ( VLMR+VLP2) +VHOR)- DHA* ( AH3( L, N, M +AH3(L, N1, M )
4 +HH
-( H2* ( ULMR+ULP2) +UHOR)+DH2* ( AH3( L, N, M) +AHB(L, N, M+1) )
( H3* ( VLML+VLP1) +VHOL)+DH3* ( AH3( L, N, M) +AH3(L, N- 1, M)
(H4*(VLNE+VLP2) +VHOR) +DHA* ( AHB( L, N, M +AH3(L, N+1, M )
PER (LM) VELOCI TIES I N LOAER (LP) VELOCI TI ES

FFZA( LBOT) =
FFZD( LBOT) =

COLUMWN, COVPUTE REFEATED QUANTI TI ES

DEN( LBOT)=1. / ( HH+SS+2. * (FFZA( LAYRS) +FFZD( LAYRS) ) )

FB(LBOT) =2. * ( FFZD( LAYRS) - FFZA(LAYRS) ) * DEN( LBOT)

DO 160 L=LAYRS, 2, -1

LMeL-1

DEN(L) =1./ ( HH+SS+FFZA( LM - FFZA L) +FFZD( LM +FFZD( L) -FB(L+1) *
1 (FFZA(L)+FFZD(L)))

FB( L) =( FRZD( LM - FFZA(LM ) * DEN(L)

CONTI NUE

DEN( 1) =1./ (HH+SS+2. * (FFZD( 1) - FFZA( 1) - FB( 2) * (FFZA(1)+FFZD(1))))

SALI NITY CALCULATI ONS
GOTQ( 200,250) , | SALT
CONTI NUE

BOTTOM CONDI TI ONS

L LBOT
FEXM L) * SML, N)
% +FFYN( L)*SC(L, NV +EFOC( L) *SC(L, N) +FFYP( L) * SC( L, NP)

FXP(L) *S(L, N, MP)
FA( L) =CFLUX* DEN( L)
CORE SALI NI TY
DO 230 L=LAYRS, 2, -1
CFLU FFXM L) * SML, N)
1 +FFYN( L)* SC( L, NM +FFCC( L) * SC(L, N) +FFYP( L) * SO( L, NP)
+FEXP(L) * S(L N, VP
FA( L) ( CFLUX+FA( L+1) * (FFZA(L) #FZD(L) ) ) * DEN( L)

- 1TCP CCNDI TIONS
CFLUX: FXM L) *SML, N)
1 EFYM L)* SC(L, NM) +n=oc( ) *SC(L N) +FFYP(L) *SC( L, NP)
+EEXP(L) * S(L,
S( 1 N, M A cn.ux+2 *FA(2) * (FFZK 1) +FFZD( 1)) ) * DEN( 1)

DO
S(L, N. M 1FA( L) +FB(L)*S(L-1,N, M
ENDDO

TEMPERATURE
GOT(( 260,390) , | TEMP

TOP _AND BOTTOM UPWARD HEAT FLUX
CALL HEATZ(N, M TRAD, FTSURF)

BOTTOM CONDI TI ONS

FTBOT=0. ! heat lost into bottom sedi ment
L LBOT
FEXM L) * TML,
1 +FFYN( L)* TC( L, NM) +FFCC( L) *TC(L N) +FFYP(L) * TC( L, NP)
2 +FEXP( L) *T(L, N,

FA( LBOT) = TFLUX+HH* ( TRAD( L) +FTBOT) ) * DEN( L)
CORE TEMPERATURE

DO 300 L=LAYRS, 2, -1

TFLUX= FFXM L) * TML, N)

1 FFYM L) TO(L, NM) #EFOQ( L) * TO(L, N) +EFYP(L) * TO(L, NP)
+FFXP( L) * T(L, N, MP)

FA( L) (TFLUX+HH*TRAD( L) +FA( L+1) * ( FFZA( L) +FFZD( L) ) ) *DEN( L)

CONTI NUI

|. 1TOP TEVPERATURES
FXM L) *TML, N)
1 +FFYN( L)*TC(L, NV +FFOC( 0)*TQL, N) +FFYP(L) *TC(L, NP)
+FEXP( L) *T(L, N, MP)
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T(1, N, M = TFLUX+HH* ( TRAD( 1) +FTSURF) +2. * FA( 2) * ( FFZA(L)

1 +FFZD(L)))/ (HH+SS+2. * (FFZD(L)- FFZA(L) - FB( 2) * ( FFZA(L) +FFZD(L))))
I NVERT HERE

DO L=2, LEOT

T(L N, M =FA(L) +FB(L) *T(L-1, N, M

CO\ITI NUE
CONTI NUE

nmeke positive
| F(1 CPCS. EQ 0) RETURN
DO 600 ML, MVAX
DO 600 N=1, NMAX
DO 600 L=1, LBOT
S(L, N, M) sAMAXL( S(
T(L, N, M =AMAX1( T(
RETURN
END

L,N,M,0.0)
LN, M, 0.0)

SUBROUTI NE HEAT1

APRIL 1985 K. W HESS MEAD  VAX 11/ 750
PURPOE - TO COMPUTE OCEAN SURFACE HEAT FLUX CONSTANTS FOR
TH'S TI MESTEP FORALL CELLS
I NPUTS -
T = HEAT FLUX | NDEX:
HEAT,
EAT FLUX BUT W TH DAY OF YEAR CONSTANT (=NDAY
2=NORMAL HEATI NG
CLOUD = FRACTI ON OF SKY COVERED BY CLOUDs (0.0 - 1.0)
TAIRK = Al R TEVPERATURE (K) AT 10
W0 = WND SPEED AT 10 M (M S)
PA = ATMOSPHERI C PRESSURE ( PASCALS
RELHUM = RELATI VE HUMIDI TY AT 10 M (0.0 - 1.0)
TW = WATER TEMPERATURE AT NEAR- SURFACE ( K)
VARI ABLES -
C0SZ = COSINE OF Z
CDRGAW = Al R-WATER | NFERFACI AL DRAG COEFFICI ENT
DEC = SUN S DECLI NATI ON (ANGLE ABOVE EQ.I PTI C)
EA, ES = SATURATI ON \APOR PRESSURE ( PASCALS)
HSOLAR = HOUR | N DAY ON A 24- HOUR CLOCK
NETDAY = DAY OF THE YEAR, COUNTED FROM JANUARY 1.
TO = Al R TEMPERATURE AT SEA SURFACE (K
CONSTANTS -
ALB = NET ALBEDO
ALV = LATENT HEAT OF VAPORI ZATION (2.6 X 10 6 J/KG)
RHOA = Al R DENSI TY (KG MB)
RHOW = SEA WATER DENSI TY (KG MB)
CPAIR = SPECI FI C HEAT CAPACI TY OF DRY Al R J/KG K)
CWATER = SPECI FI C HEAT CAPACI TY OF WATER (J/ KG K)
SB = STEFAN- BOLTZVAN CONSTANT
| NCLUDE ' COMMRO. F
DI VENSI ON VAL ( 4)
DATA NDAYO/ 180/, 1 P/ 0/

CLOUDINESS FUNCTI ON

FCC(X) =1.- X

TZKEL(TENP) =TEMP+273. *(. 5- S| G\ . 5, TEMP- 200. ) )
T DATA

1 F( NSI GMEQ 0) THEN

TAI RC=20
RELHUME. 7

CLOUD=. 5

PA=1014. 0+ 100.

ELSE

CALL RR(YT, | SCR, LUVET, | ENDMT, INET, YMET, NSI GM 4, VVET, VAL)

TAI RC=VAL( 1)

RELHUMEVAL( 2)

CLOUD=VAL( 3

PA=VAL(4)*100.

ENDI F

I F(1 HEAT.EQ 1) NDAY=NDAYO

I F( 1 HEAT.EQ 2) NDAY=UT

1 F(I PRNTL EQ 1) VIRl TE( | SOR, 100) TAI RC, RELHUM_ CLOUD, PA NDAY
FORMAT(1X ' HEAT1: TAIRC= , F5.2' RELHUME' ,F5.3,' CLOUD=',F4.2,
1" PA=',Fl0.2,' NDAY=',

1 3)
NEAR. SURFACE Al R TEMPERATURE
TAl RK=TAIRC+273.
T10=TAI RK
SOLAR ANGLES
HSOLAR=24, * (UT- FLOAT( | FI X(UT))) - . 5* DTI / 3600.
DEC=23. 44 COS( FLOAT( 172- NDAY) *PI / 182. 5
©0SZ=SI N(BSNLAT* RAD) * SI N( DEC* RAD) +COS( BSNLAT* RAD) * G0S( DEC* RAD) *
1 cos((lz.-quAR)*Pl /12.)
CONSTANT

CsoL1= chcmuo) (1. - ALB) * SOLAR* ( COSZ* * 2)
CSOL2=0. 10+1. 085* COBZ
CSOL3=( 0®Z+2. 7) / (10**5)
10- METER VAPOR PRESSURE
ES=611. 0*10. **( 7. 5*( T10- 273. 16)/ (T10- 35. 86) )
EA=RELHUM ES
CEVP2=EA/( PA- ( 1. - EPSLON) * EA)
CTOT=1. /| (RHOW CWATER)
CHL=SB* CTOT
ATMOSFHER| C LONG WAVE | NVARD
A=M NO( 1,1 HEAT,
QA=A* SB* TAI RK* ¥ 4* (1. - 0. 261* EXH - 0. 000777+ (273. - TA ) **2) )
I'F(1 PRNTL EQ 1) WRI TE( I SCR, 200)0C05Z, CSOL1, CSOL2, CSOL3
FORMAT(1X ' COSZ, CSOL1, 2, 3=', 4E10. 2)
RETURN
END

SUBROUTI NE HEATZ( N, M TRAD FTSLRF)
APRI L 1985 K. HESS MEAD  VAX 11/750
PURPOE - TO CCNPUTE OCEAN SURFACE HEAT FLUXES INTO A
PARTI CULAR CELL

VARI ABLES -
CSENS = COEFFI CI ENT FOR SENS| BLE HEAT GAIN ( SEE HEAT1)

EA, ES = SATURATI ON \APOR PRESSURE ( PASCALS)
EPSLON = RATI O OF MOLECULAR VEI GHTS OF VAFOR AND DRY AlR
Q2+ H2 + N
FTSURF = SURFACE LAYER HEATI NG ( DEG C)
PA = ATMOSPHERI C PRESSURE ( PASCALS)
QA, QA QB QE, QS = heat inputs (Watts/n¥*2/K**4
RELHUM = RELATI VE HUMIDI TY (0.0 < RELHUM < 1.0)
SB = STEFAN- BOLTZVAN CONSTANT (Watt/ meter**2/K**4)
TAIRK = Al R TEMPERATURE ( K)
TO = AlR TEMPERATURE AT SEA SURFACE (K
TRAD = CHANGE | N TEBVPERATURE OVER ONE TIMESTEP (DEG Q)
TW = WATER TEMPERATURE AT NEAR- SURFACE ( K)
| NCLUDE ' COMMR0. FOR'
DI MENSI ON TRAD( LS| ZE)
DATA | P/ O

T2KEL( TENP) =TEMP+273. * (. 5- SI G\ . 5, TEMP- 200. ) )
1PL=0
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| F(NPRWN.EQ. 0) GOTO 100

DO J=1, NFRMN

IF(IP EQl AND. | PRNT1. EQ 1. AND N+1000*M EQ | PRM\(J)) | P1=1
ENDDO

CONTI NUE

SET CONSTANT
A=M NO( 1,1 HEAT)

WATER SURFACE TEMP (C)
TWS=T2KEL(. 5*(T(1, N, M +T(2, N, M))

SET AIR TEMP JUST ABOVE SUFFACE (K) EQUAL TO WATER TEMP
FBETA=. 9
TO=FBETA*TWS+( 1. - FBETA) * TAI RK

BULK TRANSFER COEFFI CI ENT
WLO=SQRT(WK( N, M) * * 24 W( N, M) **
CDRAGW0.0025+SI GN(. 0015, TWS- TAI RK) !
CSENS=RHO\ CDRGAW CPAI R* AMAX1(WL0, 0. 2)
CEVPl ALV RHOA* CDRGAW EPSLON* AVAX1(WL0, 0. 2)

IF(|P1 EQl)V\RITE(ISCR 105) UT,N, M
FORMAT(/,1X, ' HEATZ: UT=',F10.4' N ME',2I4)
1 F(IPL. EQ 1) WRI TE(| SCR, 110) TAIRK, TS, TO, WLO
FORMAT(1X ' TAI RK, TW8, TO (K)=' ,3F8.2,' WO=', F6.2)
SATURATI ON VAPOR PRESSURE AT Al R-WATER | NTERFACE
ES=611. 0*10, **( 7. 5* ( TO- 273. 16)/ ( TO- 35. 86) )
EA=RELHUM ES
SOLAR SHORT- WAVE | NWARD (Wt t / nt* 2)

Q@=0.0
I'F(COSZ. @.0.0) Q A*AMAX].(O 0,CSOL1/ ( CSOL2+CSOL3*EA)
VATER BLACK BODY | NWARD
QB=A*(-. 97) *SB* (TVB) **4
SENSI BE HEAT GAI N
@S=A* CSENS* ( TAI RK- TW8)

EVAPORATI VE HEAT GAIN
QE=A* CEVPL* ( CEVP2- EA/ ( PA- (1. - EPSLON) *EA) )
QSUM=QA+(B+ QB
I'F(1 PT. EQ 1) WRI TE(| SCR, 130) GB, G5, QA QE, GsUM
FORMAT( 1x, ' OB, QS, QA, QE, QSUME' ,5E10.

TOTALS FQ FS HAVE UNI TS (DEG C) MS CTOT=1 / ( RHOW CWATER)
FQ=CTOT* (BUM

SURFAGE LAYER HEATI NG UNI TS=DEG C
FTSURF=FQ DTI / ( (D( N, M +SE( N, M) * HALFDQ)
IF(1'P1. EQ1)WRI TE(I SCR, *) ' FTSWRF=", FTSURF

I NTERNAL  SOLAR HEATI NG TRAD units= deg C
FS=CTOT*Q ! deg Cxnm's
H=D( N, M +SE(N, M
1F(IPL. EQl)V\RITE(ISCR*) FS=', H' L H
FD10=2. 30/ D10PCT
DO 220 L=, LBOT
T =0.

RAD( L
ZTOP=H* AMINL( 0. 0, DQ’FLOAT(l L)+HALFDQ
I F(ZTOP. LT. - 2. * DLOPCT) GOTO
ZBOT=H* AMX1( - 1. DQ’FLOAT(l L) LFDQ
L) =F5* DT * ( EXP( FD10* ZTOP)- EXP( FDlO*ZBOT))/(ZT@ ZBOT)
1 F(1PL. EQ 1) VRI TE(] SOR, 150) L, ZTCP, TRAXL
FORMAT( 1 12," ZToP=' |F&2,' TRAD=', E10. 4)
CONTI NUE
RETURN
END

SUBROUTI NE SETSTP
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SET UP THE INITIA. FIELDS OF SALINITY AND
TEMPERATURE BY | NFERPOLATI NG FROM THE BOUNDARY
CONDI TI ONS. SET INITI AL HORI ZONTAL PRESSURE GRADI ENTS
VARI ABLES -
1CS = I NDEX FOR FEADI NG | NI TI AL CONDI T ONS
(0=N0, 1=YES)
NBCELL = TOTAL NUMBER OF BOUNDARY GRIDS (RIV + OCEAN)
| NCLUDE ' COMVRO. FOR
DI MENSI ON NO({ NV2SI Z) , MO( NVRSI 2, R(NV2SI Z) , SBNDP( LSIZE, NVBSI 2)
SET BQNDARY STATE
CALL BSTATE
I'F(1 CS. EQ 1) GOTO 310
SET DEFAULT VALUES
DO 100 L=1, LBOT
DO 100 N=L, NVRSI Z
SBNDP( L, N =SBND( L, N)
I F(N. GT. NBCELO. AND. KONCEN. EQ 2) SBNDP( L, N) =SALO
| F(N. GT. NBCELO. AND. MOD( KONCENHL, 2) . EQ. 0) SBNDP( L, N) =5.
continue
SET OGEANI C BOUNDARY VALUES
J=0
| F( NUMOBC LE. 0) GOTO 130
DO 120 | =1, NUMOBC
DO 120 NNB1(1), NB2(1)
DO 120 MVBL( 1), MB2(1)
J=3+1
MX(J) =M
NQ( J) =N
DO 120 L=1, LBOT
S(L, N, M =SBNDP( L, J)
T(L, N, M =TBND( L, J)
CONTI NUE

SET RIVER BOUNDARY VALUES
| F(NUMRI V. LE. 0) GOTO 200

DO 140 | =1, NUMRI V
DO 140 MAVRL(1),

DO 140 NANRL(1), NR2
J=3+1

NO(J) =M

=N
DO 140 L=, LBOT
S(L, N, M SBNDP( L, J)
T(L, N, M =TBND( L, J)
CONTI NUE

LOOP THRU THE | NTERI OR COVRUTATI ONAL GRI DS
DO 300 MEL, MVAX

DO 300 N=L, NVAX

I'F(1 FIELG(N, M . LT. 10. OR | FI ELE{N, M . GE. 10* ( KOCNBC) )GOTO 300
I F(D(N, M. LE. 0. 0) WRI TE( | SCR, 240) N, M

MR2(1)
[4D]

FORMAT(1X ' *** SETUP: NO DEPTH AT N=',13," M, 13
FI'ND RADAI I TO BOUNDARY DATUM AND' SUM OF RADAI |
RSUM=0. 0

DO 250 | =1, NBCEL
R(1)=1. /(Mp (25;(FLCAT((NNC(I))**2)+FLOAT((MN[XI))**2)))

S(L,N,M =00

T(L,N, M =0. 0

DO 260 | =1, NBCEL

S(L, N, M =S(L, N, M+(R(1)*RI NV) *SBNDP(L, I)
T(L.N, M =T(L, N. M +(R(1 ) * R NV) *TBND( L, 1)

HI GHER | F UNSTABLE (TW > TA
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CONTI NUE
CONTI NUE
CONTI NUE
CONTI NUE
RETURN
END
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COVVB.FOR - COMMON BLOCKS FOR PROGRAM MECCA
PARAVETER (NSI ZE = 34, MBI ZE= 55, LSIZE= 10, NMSI ZE=NSI ZE*MS| ZE,
1 LNVBI Z=LSI ZE* NSI ZE* VS| ZE, NPM8I Z=NS| ZE+NSI ZE+2, NNESI Z=2* (NSI ZE+
2 MBI ZE), NDTI D2=5, NDRIV2=10, NDOCN2=LS| ZE, NDVET2=4)
MODEL CONSTANTS
COMMON CONS1/ AG, OVEGA, PI, RAD, E VONKAR, CRI CH(8), RI MN, RI MAX, CRO,
1 | EXTRN, @R, NCOR, MCOR, DFDN, DFTM BSNLAT, BSNANG, NONLIN, DL, CDRGVB,
2 FCORO, VERS, FEDGE( NSI ZE, MBI ZE), | HDSE, COVBL, CDWB2, RAVPG, | GRADP,
3 RAMPT, RAVPW | BETAA, | BETAP, | BETAH, RHOBAR, | NTER, SALQ, TMPO, CSO, CSL,
4 CST, CT1,CT2, | STOP, | CS, KTEST, NDAYMO( 12) , | HVI SC, AHO0, AHO, CAH, RHOA,
5 RHOW DHAH, DTE, DTl , | SPLI T, NSTI, NSTI T, NSTE, NSTET, NST MX, DTAUL, DTAU2
QUTPUT FORMAT VARI ABLES
PARAVETER ( NDPRN=20, NDSLC1=5, NDSLC2=20, NDGPH=20)
CHARACTER 10 CTI TLE, PTI TLE
REAL*8 YT
COVMON/ TIMEL/ NSTO, UT, UTO, UT1, KR, HRO, HRL, IHR YT, | YEAR, MONTH,
| DAY, | HQR, | M N, YEAR YEARO, YEARL, CUMDAY, NVAX, MVAX, NCELL, DMAX,
NEGS, | CHECK, | COR, | BOTV, | TOPV, | VI SC, NVI SC, | PRNT1, JFRNT( 15) ,
KPRNT1, KPRNT2, HRMAX, HROUT, HRQJTO, NPRWVN, | PRMN( NDPRN
|'SLi CE, JSLI CE(NDSLQ) , NSLI CE( NDSLC2, I\DSLcl) MSLI CE(
NDSLC2, NDSLCI) , | START, NGPMAX, | GPH, NSTGPH, | GPHOP, HRSAVE,
LGPH(NDGPH) , MGPH( NDGPH) , NGPH(NDGPH) , | TYP( NDGPH) | PTI TLE( 25)
MODEL GRI D AND GEOGRAPHY V/RI ABLES
GEOGL/ BSNLON, CON2M HVBL, NUMRI 'V, NCOL1, | FI ELD(NSI ZE, MSI ZE) ,
1 1 COL(5, WRSI Z), | ROA(5, NMRSI Z), NCOL, NROW NAB( NM2SI 2) , DM N, KOCNEC,
2 KRI VBC, |BARR, GRX( LS| ZE) , GRY( LSI ZE) . AREA( NSI ZE, N8I Z) ,
3 BX(NSI ZE M| ZE) , BY( NSI ZE, MBI Z) , THETAL( NSI ZE, M8l 25 ,
4 THETA2( N8I ZE, MBI ZE) , THETA3( NS ZE, MSI ZE) , NUVBXY, Z0
TI DE, MET, AND RIVER VARI ABLES
COMMON/ TIDES1/ NSI GT, | ENDTD, YTID(2) , DTI D 2), TDLEV( 2 NDTI D2),
| ENDWN, WX( NSI ZE, MSI ZE) , Wr( NSI ZE, MSI ZE) , DPADX, DP:
FX( 2, NSIZE, MBI ZE) , FY( 2, NSI ZE, MBI ZE) , DENRAT, CDR1, cmz TAI RK, TAI RC,
TSX(NSI Z, Ml ZE) , TSY( NSI ZE, M8 ZE) , | HEAT, NSI G/ DWN{ 2) YV\ND( 2),
PA, CLOUQ RELHUM NSI GM DVET( 2), YVET( 2), VMET( 2, NDVET2) , | ENDMT,
NSI GR, YR V(2) , DRI V(2) , QRI V( 2, NDRI V2) , RATE( NDRI V2) , ISEFR( NDRI V2) ,
| ENDRV, NRL( NDRI V2) , MR2(NDRI V2 , NR1( NDRI V2) , NR2( NDR V2) , | ENDRT,
| TPR{NDR V2) , JTPR( NDRI V2) , NSIGRT, YRVT(2) , DRVT(2) , TRI V( 2, NDRI V2)
OCEAN BOUNDARY CONDI TI ONS
COMVON/ FLAGL/ NUMOBC, MBL( NDOCN2) , MB2( NDOCN2) , NB1( NDGZN2) , NB2(
1 NDOCN2) ,1 TPO({ NDOCN2) , J TPO{ NDAEN2) , | SET1( NDOCN2) , | SET2( NDocwz)
2 NSIGS, YRAL(2) , DSAL( 2) , SALOCN(2, NDOON2) , | ENDSO, NSI GO, YOTP( 2
3 DOTP(2) , TMPOON( 2, NDOCN2) , | ENDTO, NBCEL , NBCELO, SBND(LSI ZE, NMRSI 2) ,
4 TBND(LSIZE, NVBSI ) , NSTI NF( LSIZE, NVBSI 2) , | TPO2( NDOON2)
| NTERNAL MODE (3-D) VARI ABLES
COMMON/ TR D1/ LAYRS, LBOT,

U WNE
—
=
m!
S

~NouhwNE

DQ, TWODQ, AH3( LSI ZE, M ZE MBI ZE)
1 U(LS| ZE,NSI ZE, MBI ZE) , V( LS| ZE,NSI ZE, MBI ZE) , UE( NSI ZE M5
2 VE(NSI ZE M8l ZE), AV( LSI ZE, NSI Z, MSI ZE) , | S| DE, AV0, A0, V\D{LSI zE),
3 WLSI ZE,NSI ZE, MBI ZE) , DV( LS| ZE NSI ZE, M8l ZE) , DV0, DVOD,
4 RI (LS| ZE NSI ZE, M8l ZE) , AH(NSI Z, MBI ZE) , AHC( NSI ZE, M8 ZE) , THETSU(
5 NSI ZE, M8 ZE) , THETSV(NSI ZE, MSI ZE)
EXTERML MODE VARI ABLES
COMMON/ VELS1/ UH(NSI ZE, MBI ZE) , LHP( NS ZE, MSI ZE) , VH( N ZE, MSI ZE) ,
1 VHP(NSI ZE, M8l ZE) , D(NSI ZE, MBI ZE) , SE( NSI ZE, VSl ZE) , SEP(NSI ZE, MSi ZE) ,
2 SEPP(NSIZE, M ZE) , FACNPNBI 2) , FB( NPMBI Z) , GA(NPNSI Z), GB( NPMSI 2) ,
3 ANB, ANC, SOLD( NSI ZE, MSI ZE) , UHQ.D{ NSI ZE, MSI ZE) , VHOLT( NSI ZE, VS| ZE) ,
4 PHI (NSI Z, MSI ZE) , TBX(NSI ZE, M3 ZE), TBY( NSI ZE, MSI ZE), ANA
CONCENTRATI ON_ ( SALI NI TY AND TEMPERATURE) VARI AH.ES
CONC1/ KONCEN, | CPOS, | COPL, CI (LS| ZE) , RVERT, HROONC,
1 S(LSI ZE,NS| ZE, MBI ZE) , MFLUX( NS ZE, M8l ZE) , NFLUX( NSI ZE, MSI ZE) ,
2 GSTARX( N8I ZE, MBI ZE) , GSTARY( NS ZE, MSI ZE) , HROONL, HRGON2, T( LSI ZE,
3 NSI ZE, M3 ZE) , 00SZ, CSOL1, CSOL2, CSOL3, SB, CSENS, CEVPL, CEVP2, D10PCT,
4 EPSLON, OUOT, QSUM @, Q, B, 5, QE, EA ES, SOLAR, ALB, CWKTER, CPAI R, ALV
FI LE HANDELI
CHARACTER 40 FOCN FGEO, FI NI T, FPRI NT, FGRAPH, FVED
COVMMON/ FILE1/ FCON, FGEQ, FI NI T, FPRI NT, FGRAPH, FMED, | S@, LUKB, | O,
2 LUGRF, LLCON, LUVED, LUTI D, LUAND LURI V, LUSAL, LUCCT, LWVET, LURVT



